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NEW YORK, SATURDAY, AUGUST 4 4. 1900. 
ELECTRICAL EQUIPMENT OF THE PARK AVENUE 
TUNNEL. 

The New York Central Railway Company is just 
now engaged in carrying out much needed improve- 
ments in their New York terminal station at 42d Street, 
and it is probable that before winter there. will be 
placed at the disposal of the public waiting-room and 
other terminal facilities, which will be fully up to 
the standard set by the leading railroad companies of 
the world. Now, that the directors have remedied one 
great defect at this station, it will be the earnest hopeof 
the traveling public that they will take in hand an- 
other and even more serious drawback, which is pain- 
fully evident to every one who enters or leaves New 
York City over the lines of the New York Central, or 
the New York, New Haven and Hartford Company. 
We refer to the two miles of tunnel beneath Park 
Avenue which forms the approach to the Grand Cen- 
tral Station. The tunnel is, at all times, a source of 
inconvenience to the traveling public, aud it is not 
stretching the point too far to say that during two or 
three months of the year it is atrociously uncomfort- 
able. It isnot an uncommon occurrence, during the 
summer months, when the temperature is between 90° 
and 100° in the shade, and the humidity near the satu- 
ration point, for outgoing and incoming trains to be 
stopped by signal within the tunnel itself. This delay, 
we are willing to believe, is not due to any carelessness 
or poor management on the part of the railroad com- 
pary, but to the fact that an enormous amount of 
travel and switching of trains has to be accommodated 
ina yard that is altogether too small to accommodate it. 
Whatever the cause, the fact remains that every 
day crowded trains are delayed in the tunnel, some- 
times for several minutes together, when the cars, owing 
to the sulphurous gases with which the tunnel is filled, 
have to be tightly closed. The resulting: temper- 
ature and atmosphere within the cars is positively 
unique. It can scarcely be equaled, and certainly can- 
not be surpassed, on any railroad in the world. The 
nearest approach to it, is, or rather was (for they have 
made the necessary change to electricity), on the under- 
ground railways of London; but there is this differ- 
ence, that while the air in the London railways was sul- 
phurous, it never approached the intolerable humidity 
and heat to which travelers through the Park Avenue 
tunnel are exposed during at least three months of the 

summer, 

If the windows and ventilators of the train could be 
kept open, there would be a considerable measure of 
relief ; but this is impossible so long as steam traction 
is employed and hundreds of locomotives are filling 
the tunnel with poisonous fumes. There is, however, a 
remedy which is perfectly practicable, and which consid- 
eration for the health and comfort of its patrons should 
lead the New York Central Railroad to adopt without 
delay. We refer to the electrical equipment of the 
line from the Grand Central Station up to the Mott 
Haven yards, beyond the Harlem River. Hitherto, 
when this improvement has been suggested, the di- 
rectors and engineers of.the company have replied 
that the art of electrical traction for heavy trains 
was not sufficiently developed .to enable them to 
undertake its installation with any certainty that it 
would be a practical success. That may have been 
true in the past, but itis not true to-day. The suc- 
cess of electrical traction in the Belt Line tunnel at 
Baltimore, on certain sections of the New Haven Road 
itself, and in the underground tunnels of London, 
proves that the day has come when the New York 
Central Railroad Company may safely undertake a 
work which can no longer be regarded as an experi- 
ment. 

We have spoken of the extraordinary discomfort to 
the passengers who pass to and from the Grand Cen- 
tral Station ; but there is another section of the public 
whose claims are too numerous and just to be ignored. 
We refer to the residents in Park Avenue and in the 
neighborhood of the Forty-second Street yard, who 
have a perfectly reasonable ground for complaint in the 
noise and dirt occasioned by the continual switching 
that is inseparable from the handling of the immense 
amount of traffic that enters this station. All the 
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smoke and dust and most of the noise, attached to the 
present system of switching with steam locomotives, 
would be avoided by the use of electric traction ; and 
while the equipment of this yard with its complicated 
cross-overs and switches would bea matter calling for 
considerable thought and skill, there is no reason to 
suppose that it is beyond the power of any first-class 
electrical engineer of to-day. 
1-0 - 

AN IMPORTANT PATENT SUIT. 

On May 8, 1879, aun application was filed by George 
B. Selden, of Rochester, N. Y., for a patent on a ‘‘road 
locomotive,” the power of which was derived from a 
hydrocarbon-motor. For years the specification and 
drawings remained in the Patent Office; and not until 
November 5, 1895, were letters patent finally issued. 
The long interval between the filing of the application 
and the granting of the patent, although remarkable, 
is not uncommon; for interference proceedings or 
shrewd maneuvering on the part of attorneys may de- 
lay the issuing of the patent. Had Selden received a 
patent in 1879, he could hardly have derived any bene- 
fit from the practical application of his invention, in 
view of the state of the motor-carriage industry at that 
time. As it is, however, his invention promises to give 
automobile manufacturers no little concern. The 
scope of Selden’s claims, and the fact that he seemed 
to be a pioneer in his particular field of activity—in- 
deed, the Commissioner of Patents has even stated such 
to be the case—induced the Columbia and Electric 
Vehicle Company to purchase the patent. For that 
reason the company has begun en infringement suit 
against two of its rivals, the outcome of which is 
awaited more or less anxiously by many, if not all, 
manufacturers of petroleum vehicles. 

Whether the Selden patent be valid or not,is a 
question which can be definitely answered only by the 
courts. Certain it is, that if the charge of infringe- 
ment be sustained, the shops of many an automobile 
maker will be closed. 

It is not the particular type of engine used by Selden 
upon which the suit is based ; indeed, if the truth 
must be told, the engine would now be considered an- 
tiquated. Although a particular type of motor was 
described, Selden did not limit himself to that type. 
As he himself stated, any liquid hydrocarbon motor of 
the compression type might be used. He did; how- 
ever, claim to have been the first to employ in com- 
bination with a carriage driven by a hydrocarbon 
motor a clutch mechanism interposed between the 
driving shaft and the propelling wheels, by means of 
which mechanism it was possible to throw the motor 
and the driving-axle in and out of gear. Selden saw 
the inconvenience of extinguishing the ignition flame 
in order to bring the carriage to a standstill. The 
necessity of starting up the motor by hand rendered 
the provision of a device, whereby the carriage could 
be stopped, although the motor were still in operation, 
of no little importance. He, therefore, introduced the 
clutch which, it may be safely said, constitutes the 
cardinal element of his invention. The arrangement 
is covered in the first and broadest of his claims, which 
reads : 

‘The combination with a road-locomotive, provided 
with suitable running-gear including a_ propelling- 
wheel and steering mechanism, of a liquid hydrocarbon 
gas-engine of the compression type, comprising one or 
more power cylinders, a suitable liquid-fuel receptacle, 
a power-shaft connected with and arranged to run 
faster than the propelling-wheel, an intermediate 
clutch or disconnecting device and a suitable carriage- 
body adapted to the conveyance of persons or goods.” 

It has been stated that a shaft arranged to run faster 
than the propelling wheels and an intermediate clutch 
or disconnecting device was never known before the 
date upon which Selden filed his application. The suit 
will be watched with much interest by the profession, 
as there isa good deal of difference of opinion as to 
the general line of defense that will be taken up by 
this defendant. 

> + Oo a —_—_————_ 
RAIL-JOINTS AND STREET NOISES. 

Speaking of the contribution of railroad traffic to 
the sum total of city noises, reminds us that the present 
form of rail-joint contributes a large share to the 
general din of street and railway travel. In spite of 
the many excellent forms of rail-joints that have been 
brought out in the past ten years, such a thing as a 
noiseless joint has yet to be produced. Evidence of 
this fact can be found in listening to the ‘*‘ anvil chorus” 
which marks the progress of a train on the Manhattan 
Elevated Railway, where the blow which is given by 
every wheel as it passes the joints may be heard many 
blocks away; and yet the Manhattan Railway has 
been fitted exclusively with a joint which is acknowl- 
edged to be one of the very best on the market! In 
the case of the Manhattan Company, it is only fair to say, 
the noise is greatly intensified by the metallic structure 
of the viaduct, which acts like a huge sounding board. 

The concussion which is produced whenever a wheel 
passes a joint is due tothe fact that as a wheel leaves 
the end of a rail, that rail end is depressed below the 
end of therailagainst which it abuts, and consequently 
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the wheel, in passing to the rail ahead, strikes it a blow 
which has considerable longitudinal effectin it. Hence, 
the loud clangor which accompanies the passage of the 
train over a stretch of track with ‘‘loose” or ‘‘low” 
joiuts, a clangor which increases in direct ratio to the 
poor quality of the track. 

If ever the inventor shall succeed in producing a 
joint that is literally ‘*as strong and stiff” as the body 
of the rail itself, this trouble will vanish and we shall 
have a practically silent track. Some of the best 
joints upon the market come, theoretically, up to this 
mark ; but when they are placed in the track, and are 
subjected to the hammering action of the enormously 
concentrated !oads which characterize the modern en- 
gine and train, it is not long before the well-known 
click begins to be noticeable, giving warning that the 
failure of the joints has commenced, and that a de- 
terioration has set in which no amount of subsequent 
care on the part of the section gang can prevent. 
During the past few years we have watched with 
great curiosity the behavior of the joints on certain 
sections of the underground trolley lines in this city 
and on certain trunk railroads which have their terimi- 
nus here. The rails in each case weigh from 100 to 107 
pounds to the yard, and the joints are well spliced 
and heavy; yet it has never been more than six to 
nine months before the hammer-like blow of the 
wheels, as they passed the joints, began to be audible, 
and each year’s traffic has shown a slow but certain 
deterioration in their resisting power. Theoretically, 
the perfect remedy is to be found in abolishing joints 
altogether and welding the rail ends. Could this be 
done, and carefully done, when the rails are fire put 
in, we see no reason why the difficulty should not be 
solved altogether, and for good. And we suggest that 
while the Metropolitan Railroads are making the vast 
improvement of putting in the third-rail and abolish- 
ing the locomotive, they should also try the welded 
joint on a mile or two of their track, to see whether 
they cannot at least modify, if not altogether abolish, 
the loud hammering which marks the passage of their 
trains. 
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RESOURCES AND IMPROVEMENTS IN CHINA. 

China is essentially an agricultural country. Horti- 
culture is a favorite pursuit and fruit trees are grown 
in great variety. Sweet barley, maize and millet and 
other cereals, with peas and beans, are chiefly cultivat- 
ed in the north, and rice in the south. Sugar, indigo 
and cotton are cultivated in the southern provinces, 
and opium is a crop of considerable importance. Tea 
is cultivated in the west and south. The culture of 
silk is equal in importance to that of tea. The mul- 
berry tree grows everywhere. There are cotton mills 
at Shanghai and silk is wound from cocoons in Shang- 
hai, Canton and elsewhere. All of the eighteen prov- 
inces contain coal and China may be regarded as one 
of the first coal countries in the world. Iron ores are 
abundant and copper is plentiful in certain districts. 
The commercial intercourse of China is quite consider- 
able, trade being carried on with the principal coun- 
tries of the world, includiug the United Kingdom, Ger- 
many, France, Russia and the United States. The 
great source of revenue for the provinces is the duty 
on goods coming overland from the adjacent provinces. 

Until February, 1898, no foreigner could travel in the 
Empire except at certain designated points, usually the 
treaty ports, but since that time all foreigners who 
have passports, way visit any part of the Empire on 
pleasure or business. The roads in China are poor and 
only a few are paved, and for this reason the greater 
part of trade is carried on by means of numerous 
canals and other waterways. The country is irrigated 
by great rivers, and intersected by a system of canals 
which is more than six hundred years old. The canals 
are badly managed and are in a state of decay. 

Less than five hundred wiles of railway have been 
constructed in China, but a very complicated system 
has been projected, and Government concessions have 
been given for the purpose. It is likely that as soon 
as the present trouble in China is adjusted, that this 
country will be the scene of great activity in railway 
building. In all, concessions have been given for 7.500 
miles of railway. This will include connections with 
the Chinese Eastern Rail way, the railways to Shanghai, 
Hankow, Canton, and Mandalay. As the country is 
3,500 miles long from north to south, possessing a 
varied climate, productive soil, and great natural re- 
sources, it will be seen that there is a vast field for en- 
terprise in railway building, and HKuropean countries 
and the United States are only desirous of seeing a 
stable and friendly government established before they 
begin to invest their capital in vast railway enterprises 
which cannot but prove to be profitable investinents. 

All the principal cities of the Empire have telegraph 
service. An arrangement was made with the Russian 
telegraph authorities in 1892 by which communication 
was established between Peking and Europe. The ap- 
paratus and methods used in telegraphing in China are 
of the most primitive description. The Chinese have 
no alphabet, but each word has a sign. In order to 
telegraph them, each sign has to be numbered, and 
the number is seut by wire. The receiving clerk refers 
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to his tables and translates the number into the Chi- 
nese signs. The tables resemble logarithm tables, the 
signs being printed in vertical columns and each 
column containing 20 signs, and as there are 10 columns, 
there are 200 signs to the page. There are 49 pages to 
the complete book, consequently there are 9,800 nuim- 
bered signs. Each square contains a sign for a word. 
The sender wust write his message in Chinese on a 
blank form; this is then converted into numbers, and 
they are telegraphed. 

The average length of the words is four letters, but 
the words frequently run to ten or twelve letters. 

The postal system of the Empire is still in a primi- 
tive condition. It is carried on under the direction of 
the Minister of War, by means of post carts and run- 
ners. There are 8,000 offices for post carts in the 
eighteen provinces, and there are 2,040 offices for run- 
ners scattered over the Empire. There arealso many 
private postal couriers, and during the winter the 
foreign customs office maintains a service between 
Peking and the outposts. 

ee ee 
THE NEW AGRICULTURE OF THE TROPICS. 

The agriculture of the tropics differs widely from 
that of the temperate zone, but the same general prin- 
ciples of culture, improvement of plants by careful 
selection, and systematic conversation of the fertility of 
the soil, apply to both. In the tropics nature is sup- 
posed to do most of the work, while the farmers merely 
plant and harvest. The natives of most hot countries 
are content toaccept this version of farming, and hence 
live a life of idleness with little thought for the morrow. 
In spite of their neglect of the trees, vines and plants 
that yield fruit, they rarely suffer from famine or lack 
of food, unless their crops be destroyed by hurricanes 
or floods. 

But while tropical agriculture is easily compared 
with farming in more northern countries, it has never 
been completely successful without the systematic ap- 
plication of scientific principles. Part of the ‘‘ white 
man’s burden ” has been in the tropics to rovolutionize 
agriculture. Without proper agricultural implements, 
lacking the means and knowledge to develop the soil 
and plants, the natives have made no improvement on 
their antiquated methods. 

The possibilities of tropical agriculture are only faintly 
understood to-day; but an idea of what the future 
may hold in store for scientific farmers can be gathered 
from the advances already made by the English, 
Dutch, German, and Americans in the tropical lands 
which they have occupied. Before white men settled 
in tropical America the sugar industry was in the most 
primitive condition. Machinery for extracting the 
juice of the cane was unknown, and the plants were 
semi-wild growths that yielded a very small percent- 
age of sugar. English, American, and German settlers 
immediately proceeded to develop a higher type of 
sugar cane, and to invent machinery that would sim- 
plify the work of obtaining the sugar. The improve- 
ment of the sugar-cane plants and the invention of 
adequate machinery have added hundreds of millions 
of dollars of wealth to tropical America, and have given 
regular employment to the natives. 

Rice and cotton are two other typical plants of the 
tropics which have come under the control of the 
white farmers. In our own Southern States these 
crops have beenso improved within the memory of 
the present generation that the yield of every acre has 
been tripled and the quality of the products improved 
fifty per cent. The culture of both rice and cotton in 
the United States-by Americans and in Egypt by Eng- 
lishmen is systematic and intensive. Machinery sup- 
plements farm labor, and adds millions of dollars to 
the value of the crops. The improved cotton plants of 
to-day represent almost distinct types from those cul- 
tivated by the natives in other lands. 

The coffee plant originally cultivated by the 
aborigines of the tropics were inferior producers of a 
bean so poor in quality that it would now hardly be 
tolerated in any household. The bean was small and 
without flavor, and the scraggy plants yielded small, 
uncertain crops. The Dutch farmers cultivated and 
improved the plants in Java until a standard was 
reached which has not yet been surpassed. Brazil 
abounded in coffee plants, which the natives indiffer- 
ently cultivated until white men came and showed 
them how to make their plants grow .coffee better in 
quality and larger in quantity. Brazilian coffee is 
likely to meet a formidable rival in Porto Rican coffee 
in the near fature if American farmers apply the same 
care to the development of the crop that they have be- 
stowed upon other tropical plants that have fallen 
into their hands. 

When California and Florida came into our posses- 
sion we had no territory that was even semi-tropical 
in climate or products; nevertheless, these two States 
gave the American farmer an opportunity of showing 
his skil} in tropical horticulture. The wonderful 
orange graves of the two States, with their abundant 
crops of the finest fruits in the world, the extensive 
orchards of olives, figs and nuts, the great vineyards, 
the ranches and plantations of bananas, lemons, grape 
fruit, and scores of tropical and semi-tropical fruits, 
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testify to the skill and success of Yankee farming in 
tropical or semi-tropical zones. 

Fruit-culture in the tropics is at present in the most 
primitive stage; except in a few notable instances, 
these tropical products are grown just as nature first 
produced them. Little or no attempt has been made 
to double the yield or to improve the quality. The 
policy of the native farmers has been to do no more 
than was actually necessary. In view of the changes 
in the tropical geography of the world wrought by re- 
cent wars, the question of.the future of the agricul- 
ture and horticulture of these lands is rapidly assum- 
ing great importance. If the possibilities of the soil 
and climate under improved culture and the applica- 
tion of farming implements and machinery are all 
that leading scientists claim, the world’s food supply 
ought to be doubled and tripled in the next decade or 
two. 

According to scientific horticulturists, these improve- 
ments will be along two lines. The first will be the 
improvement and development of the soil so that its 
utmost capacity can be measured. As in the north, 
the earth will be fed and not simply robbed of its fer- 
tility. An acre of pineapples, bananas, or cocoanuts 
under a good system of culture~should produce twice 
as many fruits as it does to-day. Modern machinery 
and farm implements will help the crops in thus utiliz- 
ing the fertility that has been buried in the subsoil for 
thousands of years. The loosening of the top soil, and 
the consequent freeing of the imprisoned nitrogen, 
should stimulate the growth of the trees and plants so 
that they will assume a greater size and productivity. 

But while intensive methods of agriculture and 
horticulture in the direct line of cultivating the soil 
will have marvelous effects, the greatest improvements 
are looked for in the improvement of the plants and 
products by careful selection, hybridization, and graft- 
ing. Our horticulture owes much to these simple pro- 
cesses. The white men have brought from the tropics 
plants which have been adapted to cold climates. If the 
samme methods are employed to improve the tropical 
plants in their own homes the results must be even 
greater. This has already been demonstrated in the 
banana, cocoanut, pineapple, and orange groves of 
South and Central America. The new plantations of 
cocoanut trees in Central America are not only produc- 
ing larger crops than the old ones, but the nuts are far 
superior in size and quality. An American syndicate 
operating fruit farms in Central America has already 
shipped an improved variety of pineapple north that 
almost equals the famous London hothouse pineapples. 
The bananas are so susceptible to improvement that 
horticulturists do not hesitate to predict that they will 
soon be produced twice the size of those now imported. 
But quality as well as size is considered. The develop- 
ment of the ‘‘ lady finger” bananas is now in course of 
rapid progress, and this delicate fruit will have a flavor 
in the future that will be beyond compare. 

We are just on the threshold of developing the 
world’s crop of fruits. In the temperate zones the 
grains, cereals, and cattle have reached a higher stage 
of evolution than any other products; but the day for 
the fruits of the tropics is dawning. from South and 
Central America, from the islands of the Pacific and 
Atlantic, from equitorial Africa, and from the lands 
of the Orient, streams of tropical fruits will in the near 
future pour into Kurope and America in return for the 
cereals, meats, and products of the colder climes. 
Under modern agricultural methods, an abundance of 
fruits for the whole world can be raised in these warm 
regions at a cost so low that none need be so poor as 
to go without them. The importance of this change 
of food supply upon our national diet will be of interest 
to those engaged in the physiological study of the 
civilized man. With rich nourishing tropical fruits so 
cheap, our meat diet among the poor, at least, must 
decline. The effect upon the physical and mental 
characteristics of the race will be interesting. One of 
the chief drawbacks to the more rapid spread of vege- 
tarianism is said to be due to the insufficient variety of 
our common fruits and vegetables. The cultivation and 
development of the fruit crops of the tropics by white 
settlers must inevitably tend to remove this restric- 
tion. 

In the tropics the people are largely vegetarians. It 
would not be so difficult to spread and popularize the 
principles of vegetarianism in a land where one’s meal 
might well consist of a dozen different varieties of 
luscious and nourishing fruits, nuts, and vegetables. 

G. E. W. 
e+ 0+ _____—_ 
INDICAN. 

Indican may be obtained from indigo leaves in color- 
less, spear-shaped crystals by treating an aqueous de- 
coction with barium hydroxide, filtering off impurities, 
and removing excess of the base with carbon dioxide; 
the filtrate is evaporated to dryness, and the crude 
residue extracted with methyl alcohol, adding ether to 
the extract to precipitate the last traces of foreign sub- 
stances. The solvents are then distilled off, and the 
final residue dissolved in water, the solution being 
allowed to deposit the glucoside. It crystallizes with 
3H.0, melts at 51° C., and passes into a gummy mass at 
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100° C. When dried in a vacuum over sulphuric acid, 
indican loses its water of crystallization, and then melts 
at 100° to102°C. Analysis seems to indicate the formula 
CisHiyNOs. The glucoside is moderately soluble in 
water, acetone or the alcohols, and has a bitter taste. 
When air is passed through a solution of indican in 
dilute hydrochloric acid containing a little ferric 
chloride, 91 per cent of the glucoside is converted into 
indigotin, a certain amount of indigo red being simul- 
taneously produced. 
———____#3+ 0+ ——————___—_——_ 


AS OTHERS SEE US. 

The vagaries of American journalism is a favorite 
theme with the Transatlantic editor, especially at such 
times as for’ want of a fresher topic he must fall back 
upon his list of stock subjects for an inspiration. It 
is possible that now and then we, on this side of the 
water, do allow imagination to trespass upon the do- 
main of fact; but never, surely; have we eclipsed the 
performance of our contemporary. In a representa- 
tion of the scene of the Hoboken fire, published in one 
of the leading English illustrated weeklies, the Hud- 
son River is shown to be spanned by two colossal 
bridges, one at Twenty-third and the other at Fifty- 
ninth Streets. Where the imagination of the artist 
received its stimulus we cannot tell—though we might 
hazard a guess—but certainly this view was not drawn 
‘*upon the spot,” or even ‘‘from a photograph.” 

The two structures referred to exist only upon 
paper. That at Twenty-third Street was designed 
some dozen years ago, by Gustav Lilienthal; the Fifty- 
ninth Street bridge bears a slight resemblance to the 
design drawn up by an army board of’ engineers for 
a 3,000-foot cantilever, with a view to estimating its 
cost in comparison with the cost of a 3,000-foot sus- 
pension bridge. Badly as these two bridges are needed, 
the cost is prohibitive ; for not even the most sanguine 
promotor dares to assert that their revenues would 
cover the interest on the initial outlay of from $110,000,- 
000 to $140,000,000 for bridges, real estate and ter- 
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THE PRESERVATION OF WILD ANIMALS OF AFRICA. 

A convention was signed at London, on May 19, 1900, 
for the preservation of wild animals, birds and fish in 
Africa. The contracting parties are the Queen of Eng- 
land, the Emperor of Germany, the King of Spain, the 
King of the Belgians, the President of France, the 
King of Italy, and the King of Portugal. The zone 
within which the provisions of the convention apply is 
bounded on the north by the twentieth parallel of north 
latitude; on the west by the Atlantic Ocean, and on 
the east by the Red Sea and by the Indian Ocean, 
on the south by the line following the southern bound- 
ary of the German possessions in Southwestern Africa. 
The contracting powers declare that the most effective 
means of preserving the various forms of animal life 
existing in a wild state within the zone is the prohibi-' 
tion of hunting and destruction of vultures, secretary 
birds, owls, rhinoceros, giraffes, gorillas, chimpanzees, 
mountain zebras, wild asses, white-tailed gnus, elands, 
and the little Liberian hippopotamus. 

The convention also prohibits the hunting and de- 
struction of the young of elephants, rhinoceri, hippo- 
potami, zebras, antelopes and gazelles, ibexes and 
chevrotains. The killing of the same species when ac- 
companied by their young is also prohibited. Limited 
numbers of some of the animals may be killed, and 
lions, leopards, hyenas, hunting dogs, otters, baboons 
and other harmful monkeys, large birds of prey, owls, 
crocodiles, poisonous snakes and pythons may be 
killed. It is prohibited to hunt the wild animals within 
the zone except by persons who are holders of licenses 
issued by the loval government, which are revocable in 
case the provisions of the convention are not carried 
out. Nets and pitfalls for taking animals are not al- 
lowed, and dynamite and other explosives must not be 
used for taking fish. Particular attention is given to 
hunting and killing young elephants, and all elephant 
tusks weighing less than twelve pounds are to be con- 
fiscated, provided that the animal was not killed be- 
fore the convention goes into effect. The eggs of os- 
triches are also protected, but the eggs of the crocodile, 
poisonous snakes and pythons are to be destroyed. 
The contracting parties undertake to apply as far as 
possible, each in their respective positions, measures 
for encouraging the domestication of zebras, elephants, 
ostriches, etc. The convention was duly signed in 
London, and after having been ratified by the powers 
shall remain in force for fifteen years. 

The preservation of animals in Africa will interest 
all who care for natural history, or for the animals 
which inhabit the immense forests and deserts of this 
great continent. Rapacious gatherers of hides or ivory 
bid fair to exterminate certain classes, and they are 
assisted in their endeavors by hunters who often 
shoot innocent, valuable animals in large quantities 
for mere sport. With proper care Africa can become 
a great game preserve for the world, where hunters 
may go and enjoy their pursuit with reasonable chances 
of success, but the wholesale destruction of animals 
by either sportsmen or professional hunters is to be 
deplored. 
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THE QUEEN-SCHULTZ CHRONOSCOPE. 

The Queen-Schultz Chronoscope made by the well- 
known firm of Messrs, Queen and Company, 1010 Chest- 
nut Street, Philadelphia, Penn., is a modification of 
the chronoscope invented by Captain Schultz of 
France for the purpose of measuring exceedingly small 
intervals of time, and especially for measuring the ve- 
locity of projectiles while traveling along the barrel of 
a gun. 

A drum, one meter in circumference, covered with 
a coating of lamp black is driven by means of a 
clock-train and weight so as to re- 
volve once per second and at the 
same time slowly advance longi- 
tudinally. In front of the drum, 
mounted on asupport and actuated 
by two magnets, is a standard tun- 
ing-fork, vibrating 250 times a sec- 
ond; on one limb of this fork isa 
quill which traces a line on the 
blackened surface of the drum and 
therefore will record 250 complete 
vibrations for every revolution of 
the drum. 

A telescope with wicrometer is 
also attached to the tuning-fork 
and each vibration of fork, traced 
on the drum in form of a curve, can 
be subdivided into 1,000 parts, thus 
allowing readings to be made to 
stcdo00 Of 1 second. On the support 
with the tuning-fork is a small 
pointer which traces a straight line 
on the drum. This pointer has an 
electrical connection with an accu- 
rate chronometer, which at every 44 second closes the 
circuit and causes the pointer to make a succession of 
records on the revolving drum, these marks serving as 
starting points to count the number of vibrations of 
the tuning-fork, and to check them up every 4% second. 

In order to measure the velocity of projectiles the 
gun must be fitted along its bore with special electrical 
circuit-breakers usually placed 1 foot apart. Each 
circuit-breaker is so constructed that the current is in- 
terrupted asthe projectile passes, but is made again 
before the projectile reaches the next breaker (1 foot 
further on). 

These breakers, with a suitable battery, are all in 
one circuit with the primary of aninduction coil. One 
teruiinal of the secondary of the coil is grounded to the 
frame‘of the chronoscope, while the other terminal con- 
sists of a fine point near the blackened surface of the 
drum, Therefore, when the primary circuit is opened 
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by the first circuit-breaker along the bore of the gun, the 
spark induced in the secondary of the induction-coil 
jumps from the points to the revolving drum, leaving a 
distinct mark on the blackened surface. As the next 
circuit-breaker in the gun is passed, the spark again 
passes to the drum ; and this operation is repeated for 
every breaker along the gun-bore. Thus on the drum, 
alongside of the inductions made by the tuning-fork, 
will be recorded a succession of spots at certain dis- 
tances from each other. The time elapsing between 


any two of these spots can be calculated direct)y from 
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the record which the tuning-fork made, and thus the 
time (measured to the 1/250,000 part of a second) taken 
by projectile in passing a known distance along the 
gun-barrel calculated. 
————_ 0-0 +e 
ARTILLERY PRACTICE OF THE NATIONAL GUARD. 
For want of a suitable range it is only within a com- 
paratively recent period that the different batteries 
comprising the artillery branch of the National Guard 
of New York State have had an opportunity to perfect 
themselves in accurate shooting. While the infantry 
were provided with every possible convenience, such 
as arifle range in each armory, and the magnificent 
grounds at Creedmoor, the artillery were apparently 
sadly neglected. But this is now changed, and, con- 
sidering the small amount of practice, the result of the 
recent contest at the State artillery range at Camp 
Townsend was most gratifying. In 1896 an impetus 
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was given to good shooting bythe resentation of the 
“Flanagan Trophy,” and it has nce been won by 
each of the three batteries composing the contestants. 
The *‘ Trophy,” as it is familiarly called, is a bronze 
figure of Napoleon, and, with its pedestal, is about six 
and a half feet in height. It was donated by Captain 
Flanagan, of the Second Battery, and the conditions 
were that it was to be shot for one- .ueh year by the 
First, Second and Sixth Batteries. The battery win- 
ning holds the ‘‘ Trophy” for the term of one year, or 
until the next contest, and the battery that is three 
times a winner takes final posses- 
sion of it. In **’. it was won by 
the First Battery, Major Wendel ; 
in 1897 the Sixth Battery, Major 
Olmstead, took possession of it, 
while it has now been in the armory 
of the Second Battery, Major Wil- 
son, for two years, they having won 
it in 1899and 1900. Nocontest took 
place in 1898, the Spanish war claim- 
ing all our attention. The target 
has, heretofore, been placed at 1,000 

yards, but in the last contest the 
” cunners had a chance to test their 
accuracy to a nicety. 

Col. N. B. Thurston, inspector of 
ordnance on Gen. Roe’s staff, was 
determined to bring out the fine 
points of artillery shooting, and, 
therefore, provided a range of 3,100 
yards, almost 2 miles. When it is 
remembered that these men had 
never before sighted their pieces 
and fired at anything beyond 1,000 
yards, slightly over a half mile, the accuracy displayed 
was remarkable. Sighting a gun at a black speck on 
a white patch in the distance and then planting a shell 
within a few feet of that black speck is no easy matter, 
and yet it was done repeatedly, one shot demolishing 
the target, so that it had to be repaired, causing a long 
wait. The target being so remote, the services of the 
Signal Corps were called into play, and after each shot 
a large amount of wigwagging told the. result. The 
guns used are the standard United States 3°2-inch 
breech-loading rifle, the same gun that is furnished to 
all the regular light artillery. In the contest each bat- 
tery uses two guns, and twenty shots are fired in all, ten 
from each gun. Ten shell and ten shrapnel are used, 
the shell target having a bull’s-eye, while the shrapnel 
is fired at an unbroken white mark. Target No. 1 is 
20 X 12 feet, and No. 2 (shrapnel) measures 40 x 12 feet. 

In the first instance, a hit consists of the shell going 
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Second Battery Relaying Gun After Recoil, 
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through the target and exploding on the other side, but 
the shrapnel is totally different. In the warhead of 
this dangerous projectile are several rings of blind 
holes, reminding one of woodpecker’s holes in a dead 
tree. Each one of these holes means Jf second on the 
fuse that runs around the inside, and just before in- 
serting in the gun, a tool resembling an awl is driven 
through one of these holes, puncturing the fuse at the 
desired point. It is aimed to explode the shell a short 
distance before reaching the mark, the explosion throw- 
ing the numerous bullets and fraginents over a large 
area, spreading out jn shape similar toacone. The 
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time from the gun to the mark on this range was 7 
seconds, and, when one’s nerves are on a tension, wait- 
ing for the shell to explode, 7 seconds seems a very long 
period. As before stated, the winner on this range was 
the Second Battery, making 197 points, the Sixth gain- 
ing 185, and the First 41. The First Battery fired on 
June 15, the Second Battery on June 19, and the Sixth 
Battery on June 20. If the Second wins the ‘‘ Trophy.” 
next year it will close the contest, as they will then 
have been a winner three times. 

We are indebted to Mr. G. E. Stonebridge, the 
author of the article, for the accompanying photo- 
graphs. 

THE HONE AUTOMATIC FLOOD-GATE, 

When it is considered how many disasters are caused 
by the sudden overflowing of reservoirs and dams, it is 
not astonishing that inventors should 
have endeavored to devise some mechan- 
ical means which would automatically 
allow the surplus water to escape as soon 
as the level wontd rise above a certain 
height. The most recent contrivance of 
this nature is the ir.vention of Mr. Henry 
Hone, of Chicago, i:l., who conceived his 
idea while in charge of one of the moun- 
tain-lakes of Colorado. Mr. Hone’s appa- 
ratus presents many novel features of 
construction, among which may be men- 
tioned the means provided for discharg- 
ing the water near the bottom, without 
draining the dam. 

In the dam-wall a casing is set, which is 
permanently closed at about its middle 
portion, leaving an open port below and 
a space above, which is normally closed 
by a door hinged to the partition. Se- 
cured to the hinged door are chains pass- 
ing over idlers and setured to a valve slid- 
ing vertically in guides so as to close or 
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water must pass over the box. Evidently the dam 
can never drain below the top wall of the box. Back 
pressure of the water is also prevented from hindering 
the gate in itsaction. In therearof the tank a door 
is provided which can be easily drawn up to permit 
complete drainage whenever desired. To increase the 
stability of the gate as an integral part of the dam, 
a broad flange extends from the sides of the gate into 
the dam, and from the bottom of the gate into the 
foundation upon which the gate rests, to prevent any 
leakage. More extended information can be obtained 
from Mr. W. I. Reedy, of 91 Illinois Street, Chicago, 
Ill. 
ee ee 
A PERFORATOR FOR PRINTING PRESSES, 

In printing bank-checks and similar stationery the 
operations of printing and perforating have hitherto 
been performed separately, thereby consuming no lit- 
tle time and requiring considerable labor. A perforator 
has been invented by Mr. Gustavus A.Evans, of Nelson, 
British Columbia, by means of which the checks can 
be printed and perforated at one operation. Fig. 1 
shows the device in perspective and Fig. 2 in cross-sec- 
tion. Fig. 3 is a reduced view of the perforator as ap- 
plied to a press. 

The device consists of two parts, a bed-piece and a 
punch-bar. The bed-piece is provided at its ends with 
lugs which are screwed to the top and bottom edges of 
the platen in the manner shown in Fig. 3. A series of 
holes in the top of the bed-piece open at their inner 
ends into a channel formed on the under side of the 
bed-piece (Fig. 2), which channel serves to receive the 
disks cut out of the paper, openings being provided 
which lead from the ends of the channel to the face of 
the bed-piece so that the disks can be discharged. 

At its ends the punch-bar is provided with springs, 
the lower of which is screwed to the bed-piece, and the 
upper of which is formed with a V-shaped guide which 
is designed to engage a correspondingly-shaped recess 
in the bed-piece to insure correct perforations (Fig. 1). 
The lower spring normally holds the punch-bar in 
open position. On the under side of the punch-bar 
are punches designed to register with the apertures in 
the bed-piece when the impression is made. To release 
the paper a slotted bar, spring-secured at its ends and 
longitudinally movable, is mounted beneath the punch- 
bar. 

When the punch-bar moves into a closed position, 
then the paper-releaser moves in contact with the bed- 
piece, and is flattened.out. As the paper extends over 
the face of the bed-piece, the releaser engages the paper 
at the closing of the plates and securely holds the paper 
in place during the perforation. When the platen 
opens, the punch-bar is also opened by the lower spring 
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previously mentioned, thus withdrawing the punches 
from the paper. The releaser then returns to its normal 
position, and in so doing cleans the punches. 

The perforating device can be readily attached to the 
end of the platen, so that the face of the tympan can be 
brought almost level with the top face of the bed-piece, 
rendering it possible to print close to the perforations, 
if need be, without tearing the paper. 

0 
AN IMPROVED PACKING. 

We present herewith an illustration of a novel pack- 

ing invented by Wilbert Black, of 3917 Annunciation 


A NEW PACKING. 


Street, New Orleans, La., which packing can be 
readily applied to the stuffing-boxes of hydraulic and 
other plunger pumps in order to prevent the passage 
of fluid in both directions, 

The packing is here shown applied to a pump, the 
barrel of which has a box, B, to which a gland, F, is 
fitted. In the barrel a plunger, A, reciprocates. The 
box, B, contains a snugly-fitting thimble, C, which re 
ceives the plunger as well as an expansive spiral 
spring bearing on the bottom of the box, B. A leather 
washer, G, is interposed between the lower end of the 
thimble and the bottom of the box. The upper end of 
the thimble forms a seat for a leather packing-crimp, 
D, turned down and engaged by the upper end of the 
coiled sprirtig. Upon the crimp, D, a ring, #, is set, 
which riug is held down by the gland, #, between the 
thimble, C,and ring, #,; and the inner portion of the 

crimp is left free to accommodate itself to 
the movements of the plunger. On the 


open the port below the fixed partition. 
Together with the partition and the 
hinged door, the valve completely closes 
the breach of the dam in which the cas- 
ing is set. 

The hinged door is arranged above the 
normal level of the dam and is, therefore, 
closed ordinarily. When, however, the 
water rises above a certain height, the 
pressure forces the door down, causing 
the valve to be raised and the lower port 
to be opened, and allowing the surplus 
water rapidly toescape. As the level of 
the water falls, the door swings back, 
thus causing the valve to close the port. 
To prevent the door from being thrown 
so far forward that a return is impossible, 
a stop is provided which limits the up- 
ward movement of the valve. 

It may happen that driftwood or other 
obstructions may not permit a return of 
the door, thus preventing the valve from 
closing the port, and allowing the dam 
to drain. The inventor, therefore, em- 
ploys a box having an open top, but 
standing around the port so that all 
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compressing stroke of the plunger, the 
crimp, D, is foreed outward against, the 
plunger principally by the pressure de- 
veloped within the barrel. On the return 
stroke of the plunger, the crimp, D, is 
forced by the spring against the plunger 
to prevent the entrance of air into the 
barrel during the outward movement of 
the piston, the air being partially ex- 
hausted within the barrel during the out- 
ward stroke. 
———0 @ +e ___ 

The Protection of Dynamite Magazines. 

Trials have been made in France rel- 
ative to the best method of building 
dynamite magazines. One was con- 
structed to hold 1,100 pounds of dynawite. 
A gallery of communication 55 inches in 
height and width was bent twice like a 
hand brace and at the outlet ended in 
the safety automatic plugging device. 
This consisted, says The Engineering and 
Mining Journal, of a prolongation of 
the gallery through a mass of cement 
poured into an excavation made around 
it. In front of this channel the plug, 
which is of cylindrical shape, 48 inches 
in height and width, is placed. Two- 
thirds of its length is made of card- 
board, or rather, leather board, and the 
remainder of wood. The contents were 
fired by electricity; a dull report was 
heard and after a few minutes smoke 
was observed to be issuing from the 
orifice, and the experiment was declared 
to be successful. 

_——— - 02 eo —_———_ 

A SUCCESSFUL operation has just been 
performed in St. Luke’s Hospital, New 
York City. A tumor was removed fromthe 
inside of the sheath of the spinal cord. It 
was necessary to cut into six vertebra, 
and the patient was kept under anesthe- 
tics for more than three hours. He was 
operated upon after a number of German 
specialists had pronounced that his ail- 
ment was rheumatism, 
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Automobile News. 

An automobile recently made the trip from Boston to 
Newport in two hundred and forty-seven minutes. 
The return was made by another route in less than 
three hours. The distance was 75 miles. 


Automobile affairs are making progress in Spain, and 
a new automobile clubis to be organized at Barcelona ; 
for this purpose a preparatory committee has already 
assembled and a general meeting will shortly follow. 
A new automobile transportation company has recently 
been formed in Spain, under the name of Sociedad 
Automovil de Burgo de Osma, which intends to estab- 
lish a service of automobile vehicles for transporting 
passengers and freight between Logrono, Soria, and 
Osma. 


The International Congress of Automobilism opened 
onthe 9thof July in the Palais des Congrés, at the 
Exposition ; the remaining sessions were held at the 
Automobile Club of France, in the Place de la Con- 
corde. The programme before the Congress is di- 
vided into five sections: 1. Steam motors, explosion 
motors, and divers types. 2. Electric motors. 3. 
Transmission systems, frames and their organs, car- 
riage building. 4. Traction force. 5. Economic ques- 
tions, international and historic questions. 


An automobile congress has been recently held at 
Padua, at which was decided the itinerary of the race 
called the ‘‘ Tour of Italy,” which is being organized 
on the same lines as the long touring race held in 
England. It will be held in April, 1901, and the dis- 
tance covered will be 3,100 miles. A road race has 
been recently held at Padua, over a distance of 1380 
miles, with the following results: Tricycles: 1, Gasté, 
4 h. 52m. Quadricycles: 1, Bugatte, in 4 h. 44 m. 
Voiturrettes: 1, Padovani, in 8 h. 13 m. Carriages 
under 880 pounds: 1, Frat, in 4 h. 39 m. Carriages 
above 880 pounds: 1, Colteletti, in 4 h. 52 min. The 
road race of 30 miles for motocycles was won by 
Masseratti in 1 h. 23 m. 


An iwportant series of experiments with automobiles 
for use in the French army will take place in Septem- 
ber at the great autumn maneuvers, near Chartres. At 
the maneuvers of last year experiments were made in 
this direction under the supervision of M. Journu, a 
well-known automobilist ; as a result, Major Richard 
was appointed to select atype of automobile suitable 
for traction, but as the machine chosen was not satis- 
factory upon trial, the authorities decided to renew 
the experiment this year on a more extensive scale, 
with the assistance of private enterprise. For the 
military transport, eight machines will be used; of 
these, four have petroleum motors and four use steam. 
As in previous years, the service of the general staff 
will be performed by automobiles steered by the lead- 
ing amateur conductors. General Jamont will use the 
machine of M. Brisson, of 12 horse power, and General 
Delanne that of M. Herault, of the same power ; Girar- 
dot and Antony will conduct two of the other generals, 
each with a 24-horse power machine. M. Journu will 
have general supervision of the tests. 


The official report relating to the tests of automo- 
biles made at the Yorkshire Cycle and Motor Show, 
gives a number of interesting figures. Among the ma- 
chines tested may be mentioned the steam automobile 
of J. Coulthard & Company, of Preston. Itisa quadri- 
cycle, transporting a load of 2 tons, placed on a plat- 
form in the rear. The total length is about 14 feet, 
and width 6 feet; the wheels, in wrought iron, have 
2°6 feet diameter in front and 2°7 feet in the rear, the 
tires being 4 and 5 inches wide respectively. The 
boiler is of the vertical type, tubular, having 9 square 
yards of heating surface and heated by petroleum ; the 
safety valve is regulated at 30°8 pounds. The water 
reservoir has a capacity of 58 gallons and that of pe- 
troleum 23 gallons. The vertical engine is triple ex- 
pansion, with three cylinders, the diameters being 2°8 
inches, 4°6 and 6°1 inches, with a stroke of 5:1 inches, 
The motor is well balanced and of good construction ; 
it makes normally 500 revolutions per minute. The 
boiler is fed by a pump or an injector at will; the es- 
capement passes into a condenser of the Royle type, 
and the water of condensation is collected in a reser- 
voir. The transmission from the main shaft to the 
axles is effected by toothed wheels and Renold chains. 
The total weight of the vehicle is 5,720 pounds com- 
plete. It is provided with three speeds having the ratio 
of 1,2 and 3. 


The series of tests of motocycles recently made at 
Vincennes Park is of interest as showing the perform- 
ance in general and the consumption of petroleum of 
the latest types. The tests were carried out with care 
under a competent jury, and the points observed were, 
first, the regularity of running, necessity of repairs, etc. ; 
second, consumption of gasoline; the speed was not 
taken into account. Twelve motocycles entered the 
competition; five were tricycles, three quadricycles, 
and four bicycles operated by petroleum motor, this 
being mounted either in front or underneath the sad- 
dle. The latter did not give a remarkable showing, as 
only one was able to finish ; but, however, with good 
results. In each of the classes, first and second prizes 
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were given, consisting of gold or silver medals. The 
following figures are given for the machine taking first 
prize in each class, and will thus show the performance 
of the most improved types. 1. Tricycles, constructor, 
Rochet ; motor, De Don, vertical type, 3 inch bore and 
stroke, 1,800 to 2,000 revolutions per minute; weight of 
motocycle, 266 pounds; consumption of gasoline, 5°8 
gallons; distance, in each case, 480 miles ; mean speed, 
23°1 miles per hour. 2. Quadricycles, constructor, 
Rochet; motor, Aster vertical type, 3-inch bore and 314- 
inch stroke ; weight of quadricycle, 400 pounds; con- 
sumption of gasoline, 8°4 gallons; mean speed, 20°2 
miles per hour. 3. Bicycle, constructor, Werner; motor, 
Werner vertical type, with 244 inch bore and 2% inch 
stroke ; weight of machine, 88 pounds; gasoline con- 
sumed, 67 gallons; mean speed, 24 miles per hour. 
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A CONVENIENT FORM OF SASH-WEIGHT. 


The invention which forms the subject of the accom- 
panying illustration is a new sash-weight patented by 
Eugene 8. Crull, of Davenport, Iowa, which weight is 
made in sections so as to facilitate its adjustment on 
thesash. Fig. 1 is a perspective view of the device. 
Fig. 2 is a perspective view of the parts separated. 

The two parts of which the weight is formed each 
consist of a body section with an open portion, and a 
branch, the branches fitting in the open portions of 
the bodies. Each part has also beveled flanking 
branches which interlock to sustain one part on the 
other. The parts have grooves which match to form 
a passage for the reception of the sash-cord. 

It is evident that the number of weights can be in- 
creased or decreased at will to regulate the stress on 
the cord. When the proper number have been applied, 
the weights are held securely by apin driven through 
the cord ora split washer clamping the cord and en- 
gaging the uppermost weight. 

It is furthermore evident that this weight can be ap- 
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plied to the cord at any point between the ends, and 
that it is not necessary to string the cord longitudin- 
ally through the passage in the weight. 

One weight can be placed in position on top of an- 
other without disturbing the first weight. Merchants, 
by means of this invention, are enabled to carry in 
stock a uniform or standard article which can be used 
on different sashes. Hence the inconvenience of carry- 
ing in stock a large number of sash- weights of different 
sizes is obviated. The sections may also be used to 
build up the ordinary weight where the weight is 
inadequate properly to adjust the weight of sash. 


+80 2 —_|_ ————- 
Education in China, 


Education of a certain type is very general, but still 
there are vast numbers of countrymen in China who 
can neither read nor write. There is a special literary 
class who alone know the literature of their country, 
to the study of which they devote their lives. There 
are boarding schools, day schools, and colleges. Ex- 
aminations mainly confined to moral philosophy and 
literature are held in the prefectorial cities of each 
province twice in three years for the lower degree nec- 
essary as a passport to the public service, and of the 
six or seven thousand candidates who have come for- 
ward, not more than sixty can be admitted to the de- 
gree of Literary Chancellor. For the higher degrees, 
other examinations are necessary. There is a ‘‘Col- 
lege of Foreign Knowledge” at Peking, where Euro- 
pean languages, mathematics, sciences, etc., are taught 
by European, Japanese, and American professors. 
There are besides many Christian mission schools, 
where the English language and lower branches of 
western sciences are taught. The government also 
maintains naval and military colleges and torpedo 
schools at the various arsenals to teach the young 
Chinese modern methods of warfare. 
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Electrical Notes. 

An Italian electrician is said to have invented an 
electric cartridge for use as a substitute for dynamite, 
and other explosives. The composition used is made 
up of potassium carbonate and ammonium chloride, 
the proportions varying according to the use. The 
discharge is affected by the electric spark which pro- 
duces an electrolytic effect upon the chemicals. The 
cartridges are said to be perfectly safe until subjected 
to the current. 


The Baker Street (Waterloo) electric underground 
road, which is now being constructed in London, will 
probably be prolonged at its two extremities; instead 
of ending at Baker Street, it will go to Paddington 
Station, and at the other end will be prolonged from 
Waterloo to Elephant Place. When the line is com- 
pleted, it is proposed to transport passengers over the 
entire length for fourcents. To cover the same route 
by omnibus costs ten cents at present. 


The use of electricity as an aid in agricultural pur- 
suits has been tested on aconsiderable scale in Bavaria. 
The current is generated near the village of Schafters- 
heim, a distance of seven miles. The current is gen- 
erated partly by steam power and partly by water 
power. The current is to be transmitted at a pres- 
sure of 5,000 volts to the surrounding villages, where 
it will be used for driving agricultural machines of 
various kinds. Special motors have been devised 
which can be easily operated by farm hands. 


A new system of multiplex telegraphy has been de- 
vised by M. E. Mercadier, who has recently described 
the apparatus before the Société de Physique, of Paris. 
The transmitter is an electro-diapasm ; the receiver is 
a telephone, and the relay is a differential telephone, 
which serves at the same time to receive all the signals. 
sent by wave currents of different wave-lengths and to 
distribute them to the receiver circuits, containing 
twelve telephones constructed according to his system. 
The effect of the signals transmitted upon the receivers 
at the same end is neutralized by a combination of 
condensers and an artificial line. M. Mercadier gives 
an account of the practical results obtained by this 
systein, which include the transmission of twenty-four 
messages at once over thesame circuit from Paris to 
Bordeaux. 


A new plan has been suggested by Mr. D. Tommasi 
for restricting the interception of wireless telegraphy 
messages. The idea is to use two transmitters of dif- 
ferent ranges of action. The transmitter with the 
larger range is used for sending the message to the sta- 
tion.for which it is’ intended, while the transmitter 
with the shorter range is employed in confusing the 
message within that range by an unmeaning series of 
dots and dashes. The range of a transmitter can for- 
tunately be adjusted by altering the size of the spark 
gap, and, according to The Electrician, it should not 
be difficult to restrict the chances of interception to a 
zone of, say, half a mile. If, in addition, the spherical 
wave train could, by reflection or otherwise, be con- 
verted into a beam of the form of a search-light, the 
problem would be solved in a way. 


Two engineers of Berlin have recently invented an 
apparatus which transmits to a distance the relief of a 
figure, either living or inanimate; the apparatus has 
received the name of “ teleplastic.” The relief may be 
received in full size, or may be enlarged or diminished 
at will, being quite exact. The transmitter consists of 
a frame containing a great number of metal rods placed 
side by side and movable back and forth. The receiver 
isa similar apparatus, in which the rods are moved by 
a series of electromagnets; when a relief is pressed 
against the rods of the transmitter a series of contacts 
is established, which cause the receiver to reproduce 
the relief by means of its rods, whose movement cor- 
responds exactly to that of the transmitter. It is ex- 
pected that this apparatus will render service especially 
in the pursuit of criminals, as it will give an exact re- 
production of his features. 


The lock gates at Ymuiden, Holland, are being 
operated by electricity. The rapid motion of the 
motor is converted into slow steady motion suitable 
for controlling heavy masses. Each gate is operated 
by means of a long connecting rod attached at about 
the middle of the width, the inner end of the rod 
being connected to a traveling carriage, to which mo- 
tion is given by four endless chains passing from sets 
of sheaves. The train sheaves are operated by a train 
of gearing driven by the electric motor, the speed 
being reduced by a worm wheel and a pair of worms. 
The motor is placed in a separate chamber from the 
rest of the mechanism and is carefully cemented to 
prevent the access of moisture. The motor shaft passes 
through a fitted bearing in the wall, and there are three 
doors in the passage communicating with the cham- 
ber containing the operating gearing. The 145-horse 
power motors each control a gate, says The Engineer- 
ing Magazine, and it is required that.these shall open 
the gate in one and a half minutes against a difference 
of level of four inches. The motion being automatic 
is arrested at each end of the travel. The by-pass 
gates are also operated electrically, and the whole 
plant is under the control of a single operator. 
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THE GUARDIAN OF THE OYSTER. 
BY DR. BENJAMIN SHARP. 

This little crab, which we know as the oyster-crab, 
is about the size and shape of a pea, resembling some- 
what a bleached-out spider. In Europe it is called the 
pea-crab, where it is rarely seen except by naturalists, 
for there it is not eaten by those who like oysters, while 
in this country it is well known, as we often see it 
floating upon the surface of an oyster stew. It is com 
mon on our coast, not only in oysters, but also in mus- 
sels and scallops. 

The name “ Washington-crab” has been suggested 
by some for the oyster-crab, as it was considered a great 
delicacy by our first president. : 

The crab has been known to naturalists from the 
earliest times of history, and the lively imaginations of 
writers on natural history have woveu a curious net- 
work of stories about the life and home of this modest 
little animal. 

Aristotle the Greek and Pliny the Roman, natural- 
ists, believed that a definite relation or understanding 
existed between the shell-fish and its little lodger, and 
even went so far as to say that death would be the re- 
sult if the crab should desert its host. The watchful 
crab, living within the home of the dull and stupid 
oyster, on seeing sinall fish approach, would wait until 
one more bold than the rest of -his companions ventured 
within the open shell, then gently nipping the oyster, 
the doors would be closed and the fish held a prisoner. 
Thereupon the two, the host and his guest, would feed 
at leisure upon the body of the venturesome fish. 

A very beautiful arrangement between these two— 
the blind and the lame—and a very pretty compact— 
but the cold eye of science saw that bivalves do not 
feed upon fish, but upon microscopic animals and 
plants, which live and float in the water, and that the 
little crab, whose limbs are so soft and yielding, could 
have neither the strength nor the power to pinch off 
morsels of food from an ordinary fish. 

Another story, which held its.own until late in the 
last century, was that this little crab played the part of 
the ‘‘King’s Jackal,” who hunted by night for his 
majesty the lion. It would sally forth to hunt and 
bring food to the helpless mussel or oyster, and on re- 
turning from the hunt, should it find the house closed, 
would giveacry, which was recognized by its host, 
the door instantly opened, and it was allowed to enter. 
Study has shown that the crab never leaves its home, 
and cannot ery, but as with the lion, who, in fact, often 
gets the food for the jackal, so it is that the little crab 
feeds upon the substances which are swept in by the 
current of water made by the bivalve, in order to 
bring in its own food, and to freshen the water for its 
respiration. 

Againthe crab was said to warn its protecting host 
from danger by a timely pinch, so that the doors could 
be closed against some crafty octapus or insidious star 
fish, and for which service the crab was rewarded by 
board and ledging. 

This relation betweeen the crab and the bivalve was 
used by the ancients to illustrate how helpless is a 
man without a friend. Even Cicero is said to have used 
this simile, and we find the same idea expressed by 
the Egyptians in their hieroglyphic writings. 

The oyster-crab, it is true, may act in such a manner 
that it warns the oyster of the approach of danger, but 
we scarcely believe that it is anything but a personal 
motive on its part. We nineteenth century folks do 
not believe that any intelligent understanding exists 
between the two. We have all seen how a crab will 
hurry back and forth on the approach of danger, will 
dart into the first crevice to escape its foe, and when in 
safety brandish its formidable claws with the greatest 
show of bravery. So the little Pinnotheres may, with 
the same instinct, run back and forth within the sensi- 
tive mantle of the oyster, and retreating push against 
its soft body, which will indicate to the slothful intel- 
ligence of its host that something is wrong outside, 
when it will discreetly close its shell, as the better part 
of valor. 

The oyster-crab is about the size of a large pea, the 
body is globular, the legs small and weak, and it differs 
from nearly every other crab in having a _ perfectly 
soft vielding skin. In fact, it was always a ‘‘soft- 
shelled crab.” 

In the large “ blue-claw” crabs of our coast the cara- 
pace, or shield which covers the body, is hard and 
firm, the legs and especially the pincers extremely 
rigid. On examination we find that this shell is made 
up of a fine horn-like skin, in which has been de- 
posited a quantity of lime salts, making its covering 
almost as hard as marble. As the crab grows in size 
this armor, not being able to grow with the crab, is 
thrown off, while there is formed just under it anew 
soft skin. The shell cracks open, allowing the crab to 
crawl out of its old clothes, and for a day or two it is 
ina very helpless condition. It is at this time that 
they are captured and sold in our markets as ‘‘soft- 
shelled crabs.” However, it is not long before the soft 
skin becomes as hard as it ever was, but during this 
reriod the crab is a very quiet, modest and retiring 
fellow, he has lost all his pugnacity, and isnot found 
scurrying about for food or anything else. He retires 
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from the sight of the world as much as possible and 
when his skin becomes hard again, like some persons 
under similar conditions, he sallies forth making him- 
self very disagreeable to those who differ with him. 

The little oyster-crab is in this sensitive thin-skinned 
condition throughout its whole life, and consequently 
always keeps hidden and as much as possible out of 
harm’s way, within the protecting shells of some bi- 
valve 

This state of affairs is a good example of the law of 
use and disuse, which we find so widely spread in the 
animal kingdom. When an organ or any part of an 
animal is not properly exercised, or becomes useless to 
its possessor, nature allows it to dwindle away and in 
time to disappear. One of these Pinnotheres, which 
lives, not in any shell-fish, but deep away in the water 
lungs of a sea-cucumber, is during the whole period of 
its adult life in total darkness: it loses its eyes and is 
totally blind—as blind, and for the same reason, as the 
blind fish of Mammoth Cave. The eyes being of no 
use in its dark abode, they degenerate and disappear ; 
so it is with those crabs which are so well protected 
from their enemies by the hard shells of their hosts: 
they never get hard skins, but remain always soft and 
transparent. In fact, naturalists have given the name 
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“ membrane-body ” (Hymenosoma) to one set of these 
crabs, to indicate the soft and delicate nature of their 
skin. 

Now, how does the crab get in, and does it ever get 
out of its shelly home? Oppian, who lived in the 
second century after Christ, and who placed his ideas 
in verse, tells us that the Pinnas and oysters open 
their shells to feed on mud and water, which they take 
into their shells. The little crab, wandering about in 
search of a home, sees the open shells and thrusts be- 
tween them a small stone or pebble, and while this 
prevents the shells from closing, it creeps in with 
safety. This implies a great deal of craft and cunning 
on the part of the crab, and, were it true, the theory 
which accounts for its soft skin must be set aside, for 
during acertain time at least the crab must wander 
about, as do other hard-shelled crabs, unprotected, 
while searching for a home. 

The crab gets into its future residence at a very early 
period of its life, when, indeed, it looks so unlike tits 
parent that one would not believe that any relation 
existed between them. When the eggs of crabs are 
hatched, a curious little object comes forth, known to 
naturalists as a Zoea, and they speak of this period as 
the ‘‘Zoea stage.” This form is so unlike any known 
crab and always found freely swimming in the water, 
and never on the bottom, that when it was first dis- 


covered it was supposed to be an adult animal, and 
was named Zoea. By raising crabs from the egg, it 
was found that this Zoea was only the childhood of 
nearly every crab or lobster, and as it grew and shed 
from time to time its transparent skin, it gradually 
came to look more and more like its parent. 

By the discovery that the eggs of barnacles passed 
through stages common to most crab-like animals, 
naturalists found that they did not belong to that 
great group including the snails, clams, and cuttle-fish, 
where they had been placed prior to 1829, but belonged 
to the group which includes crab, lobster, and shrimp- 
like animals, but greatly modified in the adult state, to 
suit their habits and surroundings. 

The tiny Zoea, not larger than a pin’s head, leads for 
a time a perfectly free life in the water, swept hither 
and thither by the currents of the sea: as it gets older, 
it finds its way to some open oyster and then it is swept 
within its shell by the current of water which passes 
over the gills and on tothe mouth. It here gives up 
its wandering life and soon grows to the adult form, 
shedding from time to time, as with all crabs, its trans- 
parent skin. We find, moreover, that it is only the 
female which livesin the oyster. The male Zoeas do not. 
remain thus protected, but prefer the freedom of a life 
upon the ocean bottom, only visiting its mate in the 
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oyster at certain seasons of the year. This male form 
is not soft, like its well housed mate, but, as we would 
suppose from its free life, has a fairly hard shell, like 
other crabs, 

The Pinnotheres are found all over the world, wher- 
ever we find oysters, mussels, or scallops, from the 
Antarctic Ocean to the frozen north ; but it seems that 
they are only used as a table delicacy by the American 
people. Inthe West Indies there is an oyster which 
attaches itself to the long roots of the mangrove trees, 
When Columbus first saw them, he was greatly aston- 
ished to find, among the many wonders of the Western 
world, oyster bearing trees, and having read that 
pearls were formed in oysters by drops of dew falling 
into their open mouths, reported to the credulous 
Europeans that the mangrove oyster must yield an 
abundant harvest, for the dew was so heavy in these 
tropical islands. Dr. Patrick Browne, however, tells 
us, in 1756, that the oyster crab is very common in the 
Mangrove oyster, and such ‘‘as eat them do not think 
them a bit the worse for being accompanied with some 
of these crabs, which they swallow with the [shell] fish.” 

These crabs are quite common in the true pearl 
oyster of the Indian and Pacific Oceans, and there is a 
specimen of one of these shells in which a male is im- 
prisoned in the substance of the shell and covered 
over with a layer of mother-of-pearl. The little fellow 
probably entered the oyster in search of his mate, and, 
not finding her, wandered about and finally passed be- 
tween the mantle of the oyster and the shell, where he 
was finally enshrouded in mother-of-pearl. 

There are about seventy-five kinds o* crabs belong- 
ing to the oyster-crab family, all more or less related. 
All of them are small and of a retiring disposition. 
Some do not live within the shells of a protecting bi- 
valve, but remain on the sea bottom under stones and 
hidden within small holes. Naturalists can, by the 


study of these animals, trace the different steps from 


the free crab, hiding in holes and crevices, to those 
which enter the open mouths of oysters, where, being 
protected from the attacks of enemies and having its 
food brought to it by the exertions of its host, it spends 
its entire life. 

But perhaps the most curious habit found in any 
crab is that of a near relation of the oyster-crab, which 
we may call the ‘‘ Coral-crab.” This very small animal, 
after the free Zoea life common to most crabs, settles 
down in the fork of a growing coral and waits fora 
home to be built up around it. As the coral grows, 
the crab is slowly surrounded by the hard skeleton of 
the polyps. A very wonderful equilibrium is now 
formed. The crab must grow just as fast and no faster 
than the coral, for if it did not keep pace with the 
growth of the coral it would be soon walled in and no 
room allowed for its future growth. So, until the crab 
has reached its full size, about one-quarter of an inch, 
it lies in a cup-shaped hollow, with its opening on a 
level with the coral-polvps. When the full growth of 
the crab has been attained, the coral-polyps would now 
certainly close in over the little crab, and makeita 
prisoner, as did the pearl oyster, but the currents of 
water made by the crab in breathing-force the polyps 
to grow slanting from the mouth of her cave, so that in 
time a long funnel-like opening leads past the growing 
polyps to the body of the little crab. 

We have here a beautiful adaptation. The crab 
chooses its own place among the coral branches, and 
then gently forces the workmen to build it asafe and 
comfortable home. 

a 
Replacing a Propeller at Sea. 

The steamship ‘‘ Border Knight” was disabled at sea 
by losing a propeller. The tail shaft broke short off at 
the boss and dropped to the bottom of the ocean. The 
machinery was immediately stopped and for safety 
the steam was run through the winches instead 
of using the automatic blow-off. Very interesting re- 
pairs were then made. The ‘ Border Knight” carried 
only water ballast and was 2,000 miles from New York. 
There was a spare tail shaft and propeller on board. 
Of course, it would not have done to have pulled the 
broken tail shaft back into the tunnel, as this would 
have opened a hole below the water-line. The en- 
gineer, whose name is Gerrie, made a plug just the size 
of the shaft hole. He was then lowered over the stern 
with a rope, and seated himself on the pintle of the 
rudder. He then succeeded in inserting the plug and 
driving it home. The broken tail shaft was then re- 
moved and the water was pumped from the stern bal 
last tanks. It was necessary to drive the plug still 
further in, and this was accomplished by the heroic 
engineer, though sharks were following the vessel in 
considerable numbers. The spare tail shaft was got- 
ten into position and the spare propeller, which 
weiched eight tons, was lowered over the side of the 
boat and slewed around until it was in proper position. 
The tail shaft was then pushed out through the hole 
in the stern, displacing the plug. The propeller was 
then worked over it to the shoulder of the boss, and 
the key was driven in. The forward section of the 
shaft was then replaced, the couplings were made, the 
bolts tightened, and after four days and three hours’ 
work the vessel proceeded upon her journey. 
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THE HAMBURG-AMERICAN LINER “DEUTSCHLAND.” 

Of the six decades which cover the life of Transatlan- 
tic steam navigation, the latest is certainly the most 
remarkable. The period from 1889 to the present year 
may appropriately be called the ‘‘twin-screw period,” 
for it was in the year of the last Paris Exposition that 
the Inman and International Line, predecessor of the 
American Line, placed in service those two magnificent 
ships, the “City of New York” and the “ City- of 
Paris,” which were built on the Clyde from plans 
drawn by designer Biles. In several respects they 
marked a distinct departure from all previ- 
ous vessels, They were the first to embody 
twin screws driven by separate engines 
placed in two distinct water-tight compart- 
ments, They marked, moreover,a great ad- 
vance over previous ships in size, speed and 
accommodation; and from the very first they 
were a brilliant success, the “ Paris” early 
in her career breaking the record for the 
Transatlantic trip and crossing from New 
York to Queenstown in considerably under 
six days, at an average speed of over 20 knots 
an hour. The following year the White Star 
Line placed in service the ‘‘ Teutonic” and 
the ‘' Majestic,” sister ships of 13,800 tons 
displacement and 191% knots speed. Al- 
though somewhat smaller than the ‘City 
of Paris,” these vessels were 25 feet longer, 
their length over all being 585 feet. 

Three years later the Cunard Company re. 
guined the leading position in respect to 
size, speed and accommodation by adding to 
their fleet the celebrated ‘‘Campania” and 
“ Lucania.” Throughout the history of the 
Transatlantic service there had been no in- 
stance of such a great increase over the 
dimensions of previous vessels as was marked 
by the advent of these handsome vessels. They were 
625 feet long, or 65feet longer than the ‘‘City of Paris,” 
and 65 feet in beam, with a displacement of 19,000 
tons, or 4,000 tons more than the last named ship, 
With an indicated horse power of 30,000, the “ Lu- 
cania” has crossed the Atlantic from Sandy Hook to 
Queenstown in 5 days and 7 hours, at an average speed 
of 22°1 knots per hour. 

In 1895 the American Line, which under an Act of 
Congress had already purchased the ‘‘City of Paris” 
and the ‘*City of New York,” placed in service those 
two well-known vessels the ‘St. Paul” and the ‘‘St. 
Louis.” Each may be described as an improved ‘‘ City 
of Paris,” retaining the best features of that vessel and 
embodying the many improvements in construction, 
motive power, ana cumfort for the passen- 
gers, which had marked the intervening six 
years since the launch of the latter vessel. 
They are 554 feet in length, 63 feet in beam, 
and have a displacement of 16,000 tons. 
The ‘St. Paul,” whose engines indicate 20,- 
000 horse power, has made the passage to 
Southampton at an average speed of 21 
knots an hour. The four vessels of this line, 
it will be remembered, took an active part in 
the naval operations of the Spanish-Ameri- 
can war and proved invaluable, both as 
scouts and in the transport service, for both 
of which duties the size, speed and coal en- 
durance rendered them particularly well 
suited. 

Two years later the North German Lloyd 
Company despatched on her maiden voy- 
age to this city the ‘‘ Kaiser Wilhelm der 
Grosse,” a vessel which is naturally com- 
pured with the ‘‘Campania” and ‘“ Lu- 
cania.” She is 24 feet longer than those 
vessels and possesses 1 foot more beam and 
1,000 tons more displacement. From the 
very first she was a notable success, and up 
to the advent of the ‘*t Deutschland” she 
held all records for average seaspeed and 
for distance traveled in 24 hours. Her fast- 
est trip to Southampton was made at an 
average speed of 22°62 knots per hour, and 
she has covered the enormous distance of 
580 knots in 24 hours. 

After an interval of two years, the White 
Star Line added to their fleet a huge steaim- 
er that not. only far exceeded in dimen- 
sions any existing liner, but both in length 
and displacement was greater than the 
“Great Eastern” itself. The ‘‘ Oceanic” is 
704 feet in length, 68 feet in beam, has a 
displacement of 28,500 tons, and with an indicated 
horse power of 28,000 has crossed the Atlantic at an 
average speed of 20°5 per hour. 

In the latest Transatlantic liner, the ‘‘ Deutschland,” 
which forms the subject of the accompanying engrav- 
ings, the Hamburg-American Company aimed to pro- 
duce, if not the largest, at least the fastest, most pow- 
erful, and best appointed vessel, in the Atlantic ser- 
vice. She was built by the Vulcan Iron Works, of 
Stettin, Germany, who were the builders also of the 
“ Kaiser Wilhelm der Grosse,” She is not so long as 
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the ‘‘Oceanic” by 18 feet and she has one foot less 
beam and 5,500 tons less displacement. The ‘‘Oceanic,” 
however, was not built for extremely high speed, but 
she was constructed with a view to carrying besides her 
passengers a large amountof cargo. The ‘‘Deutschland,” 
on the other hand, isan ideal Atlantic racer. Her lines 
are exceedingly fine. Looking at her when she is in 


the dock, one is struck with the fact that the almost 
parallel lines amidships which exist in other fast steam- 
ships are wanting in the ‘‘ Deutschland,” for she begins 
to fine away toward the ends from amidships, remind- 


THE BRONZE PROPELLERS OF THE “ DEUTSCHLAND.” 
Diameter, 23 feet; weight, 30 tons, 


A DECADE IN THE DEVELOPMENT IN THE TRANS- 


ATLANTIC STEAMSHIP. 


Length.| Beam, | Di8Place-| Horse | speed, 

Date. Feet. | Feet. Tons, Power. | Knots, 

City of Paris ..... 1889 560 63 15,000 | 20,000 | 20°25 
Teutonic ......... 1890 585 576 13.800 | 18,000 | 19°50 
Campania.......... 1893 625 65 19,000 | 80,000 | 2271 
St. Panl.,.......... 554 16,000 | 20,000 | 21°0 

Kaiser Wilhelm der 

SBC ..22...6.) 1897 649 66 20,000 | 28.000 | 22°62 
Oceanic...... 704 68 28,500 | 28000 | 20°5 
Deutschland 686 67 23,000 | 35,640 | 23°0 


ing one in the beauty of her lines of the model ofa 
steam yacht. In the engine room, also, she greatly 
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exceeds the ‘‘ Oceanic.” She is driven by two sets of 
six-cylinder, quadruple expansion engines working 
on four cranks and balanced on the Yarrow-Schlick- 
Tweedy system, which is designed to, and very effect- 
ively does, reduce vibration. The hollow nickel-steel 
shafting for each engine is 130 feet in length and 2 feet 
in outside diameter, and the propellers, which are of 
bronze, are 23 feet in ‘diameter. Steam is supplied by 
16 Scotch boilers, 12 of which are of double-ended and 
the other four of the single-ended type. The working 
steam pressure is 220 pounds to the square inch. When 
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the boiler room isin full swing, the firemen have to feed 
coal continuously to no less than 112 separate furnaces. 
The vessel, it is almost needless to say, is constructed on 
the usual water-tight bulkhead principle, the hull 
being divided into 17 water-tight compartments by 
means of a longitudinal bulkhead and numerous trans- 
verse bulkheads. There is also the usua! cellular bot- 
tom extending throughout the length of the ship and 
rounding well up into its sides. 

It will be noted that the accommodation of the 
“ Deutschland” is mainly restricted to first and second 
cabin passengers, provision being made for 
467 first cabin, 300 second cabin and 300 
third-class passengers. A novelty in the first 
cabin accommodation is a separate play- 
room for children and a gymnasium, while 
another innovation is a grill room, situated 
on the boat deck at an elevation of about 40 
feet above the sea, where passengers may 
obtain a-meal at any hour of the day. The 
general scheme of decoration may be gath- 
ered from the accompanying photographs, 
which we are enabled to present by the 
courtesy of Mr. Emil L. Boas, General Mana- 
ger of the Hamburg-American Line. The 
dining saloon is a noble apartment .reach- 
ing across the full width of the vessel and 
lighted by large port holes at the sides and 
through a large light-well, terminating in a 
dome covered with cathedral glass. One of 
our photographs, taken from the gallery of 
the deck above the dining saloon, shows 
three separate decks of the vessel ; that on 
which the dining saloon is placed, the deck 
above, from which the photograph is taken, 
and above that the deck on which the ladies’ 
parlor is located. This photograph is of par- 
ticular interest as giving an-impressive idea 
of the true proportions of a modern Transatlantic liner. 
Two others of our photographs are taken in the first 
cabin smoking-room, which is located in the after part 
of the vessel. This room is of great height, not less 
than 20 feet to the roof of the dome, and the walls are 
decorated with paintings of New York harbor, the 
port of Hamburg, and other localities connected with 
the service of the ships of the line. Impressive evi- 
dence of the size of such a ship as this is afforded also 
by the fact that the promenade deck gives an unob- 
structed walk of 520 feet, or over 1,000 feet circuit. 

In our last issue we gave some particulars of the 
maiden trip of the ‘‘ Deutschland.” On her return trip 
to Plymouth the vessel broke all previous records, 
covering a distance of 3,085 knots, at an average speed 
of exactly 23 knots an hour. The ship’s log 
records that fog was experienced on two days 
of the run; and but for this the average 
speed would have been greater, a few. hours 
being lost through slowing down. Dur- 
ing the homeward trip the engines indi- 
cated. 35,640 average. horse power. One 
marked advantage of high speed in a ves- 
sel like the ‘‘ Deutschland” is that she is 
enabled to make around trip to Europe in 
three weeks, thus making a sailing from 
each port. once in three weeks, instead of 
once in four or five weeks, as is common 
with slower vessels. Of course, this throws 
a much heavier strain on the ship and en- 
gines, and the vessel’s life is likely to be of 
less duration; but it is considered by the 
company that in view of the rapid develop- 
ment in the size and speed that is ever tak- 
ing place in Transatlantic steamships, such 
a vessel as the ‘“ Deutschland” will not 
begin to deteriorate until it is desirable to 
replace her with a more up-to-date ship. 

——— 

‘Three Hundred and Fifty Thousand 

Dollars for a Patent, 

The German government has just paid 
$350,000 to the Strowger Automatic Tele- 
phone Exchange, of Chicago, forthe patents 
and rights to manufacture and use that com- 
pany’s automatic switch. A trial of it was 
made in Berlin in the early part of the year, 
and the first payment-of. $150,000 was made. 
The contract was for a 200-instrument ex- 
change in the government, service, to be 
used for six months, and if at the end of 
that time it proved satisfactory $500,000 
was to be paid. At the expiration of the. 
second month the government asked for an 
extension of the terms of the contract in order to per- 
mit the installation of 200 more automatic instruments 
in private institutions, etc., in Berlin. 


—————_———__——2-+ + ——__—— 


ACCORDING to M. H. Coupin, the alkaline herbs are 
poisonous in their influence on plants in proportion to 
the atomic weight of the metal, in the following order : 
calcium, strontium, barium, and strontium are poison- 
ous Most salts of barium especially so, as also are 
the chlorates of lime and potassium. 
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THE POWER GENERATING PLANT AT THE PARIS 
EXPOSITION. 
BY F. P. MANN. 

The main dynamo rooms of the Paris Exposition 
form part of the Electrical Palace, and lie on either 
side of the cen- 
tral portionof the 
building ; hereare 
to be seen the 
large engines and 
dynamos of differ- 
ent types which 
supply the lamps 
and motors 
throughout the 
buildings and 
grounds, at the 
same time serving 
as an exhibit of 
the most improv- 
ed engines and 
electrical machin- 
ery. At the pres- 
ent Exposition a 
considerable 
amount of power 
is required to ope- 
rate the motors 
used in the differ- 
ent exhibits, the 
electric system of 
power distribu- 
tion is used ex- 
clusively, doing 
away with small 
steam engines. 
The total amount 
of energy used for 
lighting and pow- 
er reaches 30,000 
horse power, 
which is furnished 
by 38 generating 
groups; the total capacity of the steam engines is 
about 36,000 horse power. 

The dynamo room shown in the first illustration is 
that occupied by the engines and dynamos of French 
construction ; the second dynamo room contains those 
of foreign makes; there are also two corresponding 
steam-generating plants situated in the rear of these, 
containing two rows of boilers erected on each side of 
a central passage. The dynamos and engines are sup- 
ported on massive foundations in concrete, going down 
to adepthof fifteen feet. The piping from the boilers 
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to the engines passes underground, and the founda- 
tions have been built to accommodate the condensors 
and accessories, which are thus nearly all placed be- 
low the floor level. Inthe French dynamo room the 
first generating group to the left has been constructed 
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FOREIGN SECTION OF THE POWER GENERATING PLANT OF THE PARIS EXPOSITION. 


by the Fives-Little Company, of Paris. The engine 
is cross-compound, of the Corliss type, making 80 revo- 
lutions; it has a capacity of 1,200 horse power. The 
dynamo is of the three-phase alternating-current type, 
working at 2,000 volts, with a capacity of 800 kilowatts. 
The next generating set is furnished by the Alsatian 
Company, of Belfort; it has a large upright compound 
engine of 1,200 horse power; the main shaft ‘carries a 
heavy fly-wheel on one side and on the other a direct- 
current dynamo of 680 kilowatts, giving 500 volts. 
Next to it isan upright compound engine, the largest in 
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the section, of the Allis-Corliss type, with a capacity 
of 2,000 horse power at 75 revolutions. The dynamo, 
placed in the center between the two cylinders, is of 
American design, having been constructed on the 
Thomson-Houston system by the Postel-Vinay Com- 
pany, of Paris. 
The dynamo is 
one of the largest 
at the Exposition, 
giving 1,000 kilo- 


watts at 5,000 
volts. The fly- 
wheel is placed 


on the inside next 
the dynamo; the 
engine is sur- 
rounded by two 
platforms, which 
are reached by a 
double staircase. 
In front of the two 
latter groups have 
been installed two 
sinall generating 
sets using Laval 
steam turbines to 
drive the dyna- 
mos; these tur- 
bine sets are used 
to a considerable 
extent in the 
.French navy, be- 
ing constructed 
by t-he Maison 
Breguet, of Paris. 
Farther on is 
another large gen- 
erating group; 
the engine, of 700 
horse power, is 
furnished by the 
Pignet Company, 
of Lyons, and the 
dynamo, of the Grammont type, is a triphase alternator 
working at 2,200 volts. 

The foreign dynamo room, shown in the second il- 
lustration, presents many novel and interesting types 
of machines. The British section, shown in front, to 
the left, contains two Parsons steam turbines with di- 
rect-current dynamos. Back of these is a large cross- 
compound engine built by Robey & Company, of 500 
horse power, with a direct-current dynamo of 300 kilo- 
watts at 250 volts. The engine has a new type of elec- 
trie governor, which keeps a constant speed at all 
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loads. Near it is the large upright engine of the Gal- 
loway make, giving 680 horse power at 105 revolutions. 
The dynamo, mounted on the shaft between the cylin- 
ders, has a capacity of 500 kilowatts; it has been built 
by Mather & Platt, of Manchester. A still larger up- 
right engine, triple expansion, is that of Willans & 
Robinson, giving 2,000 horse power; the dynamo is 
furnished by Siemens Bros. & Company, of London. 
The German section, at the farther end of the build- 
ing, contains four of the {largest generating groups at 
the Exposition. Two of these may be seen to the 
right, the first being the large ;Borsig engine of 2,500 
horse power, carrying a Siemens & Halske alternator 
of 1,250 kilowatts. The engine is of remarkable size, 
measuring 38 feet from the ground to the highest 
point; it has a total weight of 350 tons, the foundation 
plate weighing 60 and the flywheel 41 tons. Next to it 
is a large triple-expansion engine of 2,000 horse power, 
carrying on one side a Schuckert alternator and on the 
other a direct current dynamo, the total representing 
1,200 kilowatts. Opposite to it is a similar generating 
group of about the same capacity, with Lahmeyer dy- 
namos. The remaining set consists of a cross-com- 
pound engine built by the Augsburg Machine Com- 
pany, carrying an alternator of large diameter of the 
Helios Company, Cologne, giving 2,000 kilowatts. The 
external diameter of this machine is nearly 30 feet and 
the diameter of the revolving field 25 feet. 

The machines of the Belgian section may be seen on 
the left; in front is a Carels engine of 1,000 horse 
power, with a Kolben alternator, and farther on an 
engine of like capacity, built by Van den Kerchove, of 
Ghent, with an alternator of 600 kilowatts, giving 
2,200 volts; the third group has an engine of the 
Bollinekx make, of 1,200 horse power, and a dynamo 
built by the Electric and Hydraulic Company, of 
Charleroi. Besides the groups in the main dynamo 
room are those of theSwiss, Austro-Hungarian, Italian, 
and other sections, which occupy the neighboring 
spaces. In the main dynamo room is a traveling crane 
of 25 tons, built by Carl Flohr, of Berlin; it spans the 
building, running on a track at either side.. The car- 
riage running along the horizontal beam is operated 
by three phase motors. 

em 
Statistics of Mining Production of Great Britain. 

The figures for the mining production of Great 
Britain for the last two years have recently been pub- 
lished. In making the estimates the mines have been 
divided into three classes, coal, minerals and stone 
quarries. The figures for 1898 and 1899 are given as 
‘follows, in millions of tons: 


1899 
COal ese ka sees.5.th toreeis aaiessrs Raisins Potod Dalaia be Sao ad ok arcete 220°0 
Refractory clay . 2°9 
TROM:OP ES .o%6.5 50°54: dais, oeGie ks oa oe 8 See she oleae earn 78 
SCHISE arora lice elie drorese Sete wie wise a pan enetcteielsls Seeteleiee 2°2 


The figures show an increase in the production of 
coal of 8°9 per cent over that of 1898. More than one- 
half of this increase comes from the mines in the south 
of Wales, where a prolonged strike diminished greatly 
the figure for 1898. The number of persons employed 
in this class of mines in 1899 has been 729,009, of which 
583,009 are employed underground ; this represents an 
increase over 1898 of 22,115 persons. The mines of the 
second class give the following figures in millions of 
tons: 


1898 1899 
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The number of persons employed is 35,187, of which 
20,618 are underground. The total production of iron 
ore is thus nearly 10,000,000 tons. Iron ore is also 
found in the quarries, which in 1898 gavemore than 
4,000,000 tons; the figure for 1899 is not yet given. 
The importations of iron ore amounted to more than 
7,000,000 tons for 1899, and thus the total consumption 
for the year is at least 21,000,000 tons. 

a - 0 
The Death of Jasper R. Rand. 

We regret to note the death of Jasper R. Rand. Mr. 
J. R. Rand and his brother became interested in rock 
drills when they were in the pioneer stage, with at. 
most a small and uncertain future before them. Rock 
drills were among the first American machinery pro- 
ducts to find recognition among foreign engineers, and 
they are to-day at work in nearly every country on the 
globe where the mining industry has passed beyond 
the most primitive stage. 

—+______o+@>o—_______— 

THE question as to whether strontium and barium 
can replace calcium in plants has been made the sub- 
ject of inquiry. Dr. M. Suzuki gives a contribution to 
this question inarecent number of The Bulletin of the 
College of Agriculture of Tokio. Experiments were 
carried out with several species of plants and in soils 
containing varying amounts of calcium ; the results 
show that strontium and barium can never replace cal- 
cium, as they are strongly poisonous, although the 
poisonous action may be lessened to acertainextent by 
the addition of lime saits. 
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Science Notes. 

Messrs. Macfadyan and Rowland report that they 
have exposed various micro-organisms to the tempera- 
ture of liquid air for some days without finding that 
the vitality of the organisms was impaired in any way, 
except that in one or two cases their growth was 
slightly delayed. 

Dr. Donaldson Smith, the Philadelphia explorer, 
recently reached Cairo after a remarkable journey to 
Lake Rudolf and Stefanie. From Uganda he was con- 
veyed down the Nile from Khartoum in an Anglo- 
Egyptain gunboat, the first vessel to traverse the Nile 
since the cutting of the sudd. Dr. Smith has accom- 
plished considerable interesting work in hitherto un- 
explored regions. 


Dr. J. J. S. Lucas has developed a system for the 
Nordrach open-air treatment of consumption, which 
possesses several points of interest. A maximum amount 
of fresh air is prescribed, together with a strict but 
generous diet. The fresh air seems to be an indispens- 
able aid to any successful treatment of tubercular dis- 
ease. The work is entitled ‘‘ Nordrach at Home,” and 
is published at Bristol, England. 


According to Herr Reinmann, there is no relation 
between rancid paste and the odor of butter and the 
quantity of free acid found in it. The greater the 
amount of caseineand of milk sugar in butter, the 
more quickly does it become rancid. It does not ap- 
pear that light and air exercise any direct influence 
upon the process. Butter made from sterilized cream 
will rarely become rancid, but if brought into contact 
with rancid butter it will turn in a few days. 


Several educational awards to the United States 
have been made at the Paris Exposition. In three in- 
stances distinguished merit was recognized in the case 
of individuals; Prof. BH. A. Rowland, of Johns Hop- 
kins University, Prof. Nicholas Murray Butler, of 
Columbia University, and Melvil Dewey, of the Uni- 
versity of the State of New York. (Grand prizes were 
awarded to the University of the Stateof New York, 
the Congressional Library at Washington, Harvard 
University, University of Pennsylvania, Johns Hop- 
kins University, and the American Library Associa- 
tion. 

A new record for high kite flying was established at 
Blue Hill, Boston, July 19. when a height of 15,900 
feet was reached witha line of six kites in tandem. 
Five were an improved box pattern and one was a rib 
kite. The greatest height was reached with four and 
three-quarter miles of steel piano wire used as a flying 
line. The temperature registered by the automatic 
instrument was 30°; at the sea level it was 80°. The 
velocity of the wind was 26 miles an hour and the at- 
mosphere was very dry. It was difficult to see the 
highest kite from the Observatory without the aid of 
a telescope. 


Injudicious restorations have awakened storms of 
complaints from the time of Ruskin down. There 
have been, however, many cases where restorations 
have not only been justified, but have been carried out 
in a thoroughly satisfactory manner. The church of 
Santa Maria della Spina, on the Lung’Arno at Pisa, was 
taken down about two years ago, as it was in a most 
dilapidated state, and was re-erected at a higher level, 
so as to protect it from the damp of its original posi- 
tion. Not only was the masonry of the walls replaced 
stone by stone in the proper place, but every frag- 
ment of old carved work was preserved, and where 
small pieces had been lost, they were reproduced with 
an accuracy which would please archeologists. 


The Hudson Bay Company officials have received 
word that. Indians, hunting on the east coast of Hudson 
Bay north of St. George, discovered some wreckage 
that may possibly have been that of the Andreé ex- 
pedition. It is stated that they found last spring a 
vast quantity of wreckage and the bodies of two men 
and one man who was dying. The language which 
this man spoke was not English, and the Indians were 
not able to understand it. They described the car 
and other wreckage accurately. The Hudson Bay 
officials seem to be convinced that it was the Andreé 
expedition, and have sent out a party guided by the 
Indians to find and bring back evidence to establish 
the truth of these statements. 


Vanillin is developed in the leaves of the vanilla 
plant by aferment, or by mineral acids. It has now 
been proved that a similar combination exists in the 
fruit. Busse obtained from the botanical Gardens of 
Berlin an unripe vanilla pod which was ground and 
extracted with alcohol at normal temperature. The ex- 
tract was treated with lead acetate and the excess of lead 
was removed by hydrogen sulphide, and the alcohol 
removed from the filtrate by heat. A portion of the 
aqueous fluid was gently heated with a small -percent- 
age of sulphuric acid, another equal portion with 
hydrochloric acid, and a third with a few grains of 
emulsion and warmed. In all three cases the odor of 
vanilla was very strong. The product was purified by 
dissolving in ether and washing the solution with 
water ; on evaporation of the ether a pure vanilla odor 
was obtained. 
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Engineering Notes. 
Large deposits of the rare earths, s chuas zirconia, 
thorium, itirium, etc., have been located in Central 
Tasmania. 


A project is on foot to connect the railways of Greece 
with those of Turkey, so as to connect Athens with 
Europe by rail. 


The British consul at Copenhagen calls the atten- 
tion of persons trading with that country to the 
necessity of registering their trade marks in Denmark. 


The opening of the new freight station in the Penn- 
sylvania Avenue Subway at Twentieth and Hamilton 
Streets, Philadelphia, practically completes the Read- 
ing Subway, which was fully illustrated in the ScrIEN- 
TIFIC AMERICAN for October 21, 1899. 


An engine shaft with its attachments weighing 240 
tons was recently raised with the aid of screwjacks 
and overhead crane at the power house of the Metro- 
politan West Side Elevated Railway in Chicago. The 
shaft belongs to one of the big engines operating the 
dynamos. The rotation of the flywheel caused the 
pillar blocks to become loose and approach each other. 
The shaft was raised in order to put in new work so 
that the foundations of the engines will be stable. 


Dr. Goldschmit has devised a new method of weld- 
ing rails, in which he makes use of the great heat de- 
veloped by aluminium when it combines with oxygen 
furnished by a metallic oxide. In the process of weld- 
ing which he uses at present, the ends of the rails are 
brought together in a crucible, in which is then placed 
aquaniity of finely divided aluminium and iron ore. 
The rails, previously planed at the ends, are pressed 
together tightly and the mixture ignited; the heat 
produced is sufficient to make a good weld, the more so 
as the high temperature causes an expansion of the 
rails and brings them firmly together. 


Prof. Lunge, at a recent meeting of the Society of 
Chemical Industry, at Liverpool, made some interest- 
ing remarks on sulphuric acid manufacture. He stated 
that we are confronted with the greatest revolution 
which has taken place since the acid became a com- 
mercial product. This is the total abolition of the 
vitriol chamber and of the use of nitrous fumes as 
oxygen carriers. By the use‘of the catalytic power of 
platinum, perhaps also by that of ferric oxide and 
other substances, agreat wiany industries will proba- 
bly be able to make their own sulphuric acid by the 
new process, as it is simpler and can be successfully 
earried out upon a small scale. 


An English inventor has devised an apparatus where- 
by the sides of railway cars may be thoroughly washed 
and cleansed without the use.of hand labor, which is 
now commonly employéd for this purpose, says The 
Railway Review. The device comprises rotary brushes 
adapted to be moved into engagement with the sides 
of the car, shields partially inclosing the brushes and 
movable therewith, spraying pipes carried by the 
shields and flexible connections between the pipes and 
a water-supply pipe. The machine is mounted in a 
shed or other enclosing structure located on a track 
siding, through which the cars may be conveniently 
passed. As the cars are drawn slowly between the 
washers power is applied to rapidly revolve the circular 
brushes, and at the same time water is turned into the 
shields to aid in removing the dirt. 


A curious and unexpected development has arisen in 
connection with the cutting off suddenly, at Assouan, 
on the Upper Nile. The large volumes of water which 
were liberated had been stagnant for many months, 
and, therefore, possessed no free oxygen; conse- 
quently the fish in the river at Assouan have been de- 
stroyed by the hundreds of thousands. The chief of 
the engineering staff reports that there are over 1,000,- 
000 dead fish ranging from two or three inches to six or 
seven feet in length, lying exposed to the sun. within 
one hundred yards of his office. The odor exhaled by 
the decomposition of these fish by the torrid sun is 
nauseating in the highest degree. To accelerate the 
gravity of this situation there is no other drinking 
water available. Fortunately, however, no virulent 
epidemic has vet broken out among the inhabitants as 
a result of drinking such polluted water. 


According to a compilation made by the Land Office 
of the State of Washington, 15,858 square miles in that 
State were originally covered with merchantable tim- 
ber—fir, cedar, hemlock and spruce, says The New 
York Evening Post. One-fifth of this area has been 
ravaged by fire, 2244 per cent has been cut, and the re- 
mainder, or 9,039 miles, is covered with standing tim- 
ber. Upon this timbered area there is estimated to be 
standing 103,503,576,000 feet, board measure, which in 
itself is sufficient to supply the saw mills of the United 
States for four years under the present rate of cutting. 
By a comparative table the report shows that with the 
single exception of the redwood forests of California, 
the forests of Washington are the densest, heaviest, 
and most continuous in the United States. With the 
exception of a few prairie openings and where the tim- 
ber has been removed by fire or the axe, they cover 
the country asa thick mantie from high up on the 
Cascade range westward to the shores of the Pacific. 
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CLEVER FEAT WITH THE CAMERA. 

The enterprise of the man with the camera is pro- 
verbial; and, although his zeal is not always sweetly 
tempered with discretion, it must be admitted that the 
picture-loving world would be the poorer were the click 
of the kodak no ionger heard in the land. 

The camera is apt to be aruthless invader of privacy, 
and the indignant subject of an extemporized and un- 
conscious sitting will have the sympathy of all well- 
minded people. Our readers will agree, however, that 
the intrusion which resulted in the accompanying pho- 
tograph was eminently proper, although, if we may 
judge from the subjoined extract from the letter of our 
correspondent, E. W. Gaines, the 
mother partridge herewith pictured 
on her nest was of quite another 
mind: ‘The partridge nest was 
down in a ravine, about twenty 
feet below the traveled road, in 
the cemetery in Greenfield, Mass. 
The mother bird had made her 
home just at the foot of a tree, 
and there laid fourteen eggs, on 
which she was contentedly sitting 
when discovered. My camera was 
a Premo, 4 x 5, with a Darlot lens. 
I set it up about three feet from 
the nest when the mother bird was 
away; then, with the bulb in my 
hand, I lay down, covered myself 
with leaves, and waited. In about 
half an hour the bird returned 
with much spitting and scolding. 
As I kept perfectly still, she be- 
came convinced that her alarm 
was unnecessary, and settled her- 
self on the nest. I opened my shut- 
ter and gave her just a bit of time; then closed it, and 
the deed was done.” 

+ 0 
Important to Poultry Raisers. 

The American Game Keeper, which from the name 
should be authority on the fowl] subject, gives the fol- 
lowing simple directions for protecting setting hens 
against lice and mites, which is their besetting annoy- 
ance: A cheap and easy method of destroying these 
pests and keeping them from the setting hens, it says, 
is to place one or two of the camphorated balls (such 
as those displayed in the windows of drug stores) in 
each nest. They cost very little and by putting them 
in the nest the work is done, a single ball lasting 
through the entire warm season. 

Every time the hen goes on the nest she imparts heat 
to it, and a portion of the camphor ordorizes her body 
and also the material of the nest; lice giving it a wide 
berth. One of the balls, if placed in a vial of sweet 
oil, and applied to the heads of the fowls and chicks, 
on the shanks or under the wings, will also prove ser- 
viceable in preventing scaly-legs and destroying the 
large lice. 

For chicks only use one or two drops of the mixture, 
as grease of any kind is injurious to chicks. 

If preferred a mixture may be prepared by using 1 
part lard oil, 1 part linseed oil, a few grains of cam- 
phor and 3 or 8 drops of oil of sassafras, shaking the 
mixture well before using. 

Whitewash the top and sides of the hen house and 
use plenty of carbolic acid in the wash ; put it on thick 
over the roosts, nests, and every board, to kill the 
insect eggs, lice, mites, and germs of contagious dis- 
eases, if there is any, and to purify and keep things 
healthy. 

Chicks will commence to scratch when they are but 
a day old, no difference whether they see the old hen 
scratch or not. If they are hatched in an incubator 
and reared in a brooder, they will scratch just the 
same. This proves that scratching comes by intuition 
and is nature’s plan whereby fowls may get their liv- 
ing. It is a sensible thing to believe that fowls should 
be made to scratch for nearly all they eat. Scratch- 
ing will tend to make them vigorous and prolific. 

9+ e+e - 
Violet Scent. 

One of the most interesting product of the chemist’s 
ingenuity—the artificial violet scent that has reduced 
the price of sweet violets considerably, and caused 
them to besold at all seasons, i. e., ‘“ ionon”—is the 
cause of avery complicated patent decision. The dif- 
ficulty of establishing the identity of method has been 
clearly shown during the lawsuits. The true inventor 
of “‘ionon” was the German chemist Tieman. In the 
year 1888 some chemists succeeded in isolating from 
beckhausia an etheric oil, being characterized by a 
strong lemon scent; it was, therefore, called ‘‘cit- 
ral.” Three years later Semmler demonstrated the 
identity of citral with an aldehyde, previously discov- 
ered and named by him “‘geraniol.” Citral may be 
obtained in various ways, and from it Tieman and 
Krtiger derived a ketone, possessing a stale violet odor, 
which they named ‘‘ pseudo-ionon.” By intermolecular 
change from ‘ pseudo-ionon,” true ‘‘ionon” is devel- 
oped, which possesses the true violet odor. Says Fiel- 
den’s Magazine: There are, however, it appears prob- 
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ably three isomeric ketones having this scent. One 
of these is isolated from iris root, and they gave it the 
name of ‘‘irone, *but in a subsequent experiment they 
obtained ‘‘ionon.” At the same time, Messrs. Haar- 
mann and Reimer, in conjunction with De Laire, had 
been working on a larger scale, starting from a decom- 
position of citral and employing a method by which 
they obtained ‘‘ionon,” and which they patented.” A 
manufacturer of essential oils, perfumes, etc., manu- 
factured an artificial oil of violets, which he placed 
upon the market as his invention. The result has 
been a patent suit, in which there was the greatest pos- 
sible difficulty in demonstrating the identity of the 
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products and the methods employed for their produc- 


tion. 
+ 8 


A MUSICAL BICYCLE. 

At this time when so many improvements are being 
made on bicycles, in the way of attachable motors, 
etc., the machine illustrated herewith will doubtless 
interest our readers, It is the invention of Mr. Samuel 
Goss, of Chicago, and was designed for the purpose of 
furnishing music for the rider of the wheel and his 
companions, in order to break the monotony and give 
divertisement during long and tedious runs. 

The mechanism, which is quite simple, is mounted 
on an iron frame made to fit into that of the machine. 
On this frame are stretched piano wires, B, while on 
the cross-piece, A, are some small hammers operated 
by pins on the cylinder, C, and made to strike the 
wires. The cylinder is rotated by worm gears placed 
at its left-hand end and driven from the crank shaft 
by a cord and pulley. 

The inventor has foreseen the case when the riders 


A MUSICAL BICYCLE 


should tire of the music, by providing a small lever for 
throwing out the gears and thus stopping the cylinder. 
The tune may be varied by putting in new cylinders, 
and the time of any air may be quickened by increas- 
ing the speed of the wheel. 
+ 9 oS 

A TRAIN on the Ulster and Delaware Railway was 
stopped recently on account of the caterpillars which 
collected on the tracks in sufficient numbers to stop 
the train by the lubrication of the yails, which resulted 
from the crushing of their bodies under the wheels. 
According to The Railway Review, it is necessary for 
men to sit upon the cow-catcher and sweep away the 
obstructions by holding brooms on the rails. 
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New Processes for Sulphuric Acid. 

A number of improvements have been recently de- 
vised in the manufacture of sulphuric acid, which 
promise to be of great importance in that industry. 
The first of these is now being used in Germany, and 
consists in the substitution of cast iron recipients for 
concentrating the acid for those constructed of pla- 
tinum ; the high price of the latter metal has led the 
manufacturers to look fora substitute, and it has been 
found that the east iron recipients answer very well in 
cases where it is not necessary to have an acid abso- 
lutely free from iron. The iron used should be free 
from impurities and as hard as possible. In the pro- 
cess used, the acid is first concen- 
trated in lead recipients to 61° 
Baumé, then introduced into the 
east iron vessels, where it is further 
concentrated to 64° ; it tinally passes 
into two other concentrators, where 
it reaches 97° to 98° Baumé. The 
smaller recipients last three or four 
months and the large concentrators 
from six months to one year, the 
loss being less than that of plati- 
num and the cost comparatively 
small. The second process, which 
is still more important, has been 
devised in England; in this the 
lead chambers are entirely sup- 
pressed, and nitrous vapors are 
used as an oxydant, the process re- 
sembling that which is now used 
for producing the Nordhausen, or 
fuming sulphuric acid. The Baden 
Anilin and Soda Works have per- 
fected the system and applied it 
on a large scale in the production 
of ordinary sulphuric acid. The process is especialiy 
advantageous in the production of concentrated acid 
directly, thus doing away with the concentrating pro- 
cess ; it gives an acid which is very pure and especially 
free from arsenic. 

ooo 
Chemical Food. 

The deplorable food waste in our daily life is justly 
criticized and chemical research and industry are doing 
their best in devising chemical foods. The last few 
years have seen a number of artificial foods produced, 
but most of them are of no value to the poor. Chemists 
are becoming more and more anxious to find sources 
of nitrogenous foods. The artificial food industry is 
chiefly developed among the large concerns that supply 
dye stuffs, and employ a number of research-chemists. 
‘“Tropon” consists of one-third animal and two-thirds 
vegetable albumin. Another concern makes ‘‘Soma- 
tose,” which is an albuminose, and has also brought out 
the more economical ‘‘ Tannin” and ‘‘ Milk Somatose,” 
which may become very important foods for the 
masses. A dye-works makes ‘‘ Nutrose,” other con- 
cerns make ‘* Plasmon,” ‘‘ Eukasin,” ‘‘Sanose,” and 
‘*Sanatogen,” the latter being caseine compounds 
with sodium or ammonium, 

ack _ sain a 
Organic Bases in Baku Petroleum. 

To isolate the basic nitrogen compound described by 
Schestakow, an experiment was carried out by G. W. 
Chlopin, in which 600 pounds of baku ‘‘ masut” were 
agitated with 5 gallons of 15 per cent sulphuric acid 
for several weeks; from this was obtained, by super- 
saturation with alkali and extraction with ether, 0°005 
per cent of a thick, oily, dark brown liquid, with a 
greenish fluorescence and an odor of pyridine. This 
basic product is sparingly soluble in water, but readily 
so in ether, benzene, alcohol, cold hydrochloric or sul- 
phuric acid. It furnishes non-crystalline precipitates 
with the chlorides of platinum, palladium and cad- 
mium, as wellas with potassium ferrocyanide or bichro- 
mate; alcoholic solution of iodine gives a brownish pre- 
cipitate. Analysis indicates a composition analogous to 
that of pyridine or quinoline, with 15 to 18 carbon 
atoms in the molecule. The examination of the plati- 
num double salts revealed a series behaving like homol- 
ogous members of a chemical group. Fine members 
have been isolated with molecular weights ranging 
from 104 to 309. Experiments on the toxic effect of the 
basic product on marnials, fish and bacteria lead the 
author to conclude that the poisonous action of crude 
petroleum is due to the hydrocarbons and allied deriva- 
tives rather than to the nitrogen bases present. 


—_—_——— Oo 
A New Comet, 

Dr. William R. Brooks, director of the Smith Ob- 
servatory, Geneva, N. Y., discovered a bright tele- 
scopic comet on the early morning of July 23. Its 
position was right ascension 2 hours 48 minutes 40 
seconds ; declination north, 12 degrees 30 minutes. It 
was in the constellation Aries, and has a northerly mo- 
tion. 

The comet is a beautiful telescopic object, resembling 
a great naked eve comet in ininiature. It has a bright 
stellar nucleus and a broad tail. This is the twenty- 
second comet discovered by Dr. Brooks. 
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The Division of Vegetable Physiology and 
Pathology of the Department of Agriculture. 
The Division of Vegetable Physiology and Pathology 
of the United States Department of Agriculture has 
done important work during the fiscal year ending 
June 30, 1899. One of the most important lines of 
work of the Division is that relating to nutrition. The 
science of plant pathology is rapidly crystallizing and 
there is nothing that will put it on a firmer basis than 
the study of the phenomena of life. The primary ob- 
ject of this work is to preserve and make useful the 
life of plants, and this can be done only when we fully 
realize the importance of the life functions themselves. 
After all, disease is only a manifestation of the loss of 
vitality and how to prevent this loss is a problem of 
the greatest scientific, as well as practical importance. 
Closely related to nutrition is the problem of heredity, 
and its bearing on the improvement of plants by breed- 
ing and selection. To breed scientifically the functions 
of the cell itself must be better understood, otherwise 
the work must be looked upon as more or less empirical. 

No systematic attempt has been made in this coun- 
try to investigate the many serious diseases of timber. 
As soon as the tree is cut it becomes subject to the 
attacks of many fungi which often cause serious loss. 
With a view of obtaining some preliminary data for 
use in inaugurating more extensive investigations, an 
agent has been appointed to study some of the more im- 
portant diseases affecting timber. Field studies of 
some of the more destructive diseases are being made 
and information is being gathered which will be of 
use in determining the line of work looking toward the 
prevention of the troubles. A study of the diseases 


of forest and shade trees is closely related to the work. 


on the diseases of timber. Some more or less prelitin- 
inary studies have been made of the diseases of trees, 
and it is planned to extend these investigations. The 
diseases are, as arule, of such a nature as to necessi- 
tate much painstaking work to discover their cause, 
many of them being produced by unfavorable sur- 
roundings, such as improper soil, or food, or the pres- 
ence of noxious substances. To determine the cause, 
and the combinations of the influences at work in 
such cases, is usually a great problem. 

Special investigations have been made relative to 
the little peach disease, and to diseases of pomaceous 
and other fruits. Studies were also made on the dis- 
eases of truck and garden crops, and important re- 
sults have been obtained in the treatment of a num- 
ber of diseases of the Irish and sweet potato. The 
work on plants under glass has been continued and a 
number of interesting conclusions were secured. The 
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diseases of violets, carnations and roses, have received 
special attention, as also the diseases of such crops as 
lettuce, tomatoes and lemons. This Division has from 
time to time received complaints relative to the ser- 
ious diseases of cotton in various parts of the South, 
especially the one affecting the Sea Island cotton 
grown off the coast of South Carolina. Thi. cotton 
is exceedingly valuable and the lands on which it 
can be grown successfully are in great demand. It 
has already been shown that the trouble is due to a 
fungus which attacks the roots of the plants and oc- 
curs not only on cotton, but also on other crops when 
grown in the infected soil. This fungus has great 
vitality and may live in the soil for years and attack 
cotton when again planted there. An assistant is 
making studies with a view to breeding cotton which 
will have for its object the improvement of varieties 
now grown both as regards marketable qualities and 
the ability to resist various diseases. Various facts 
have been obtained relative to cereals and cereal dis- 
eases and extensive work on the curing and fermenta- 
tion of tobacco has been inaugurated, the investiga- 
tions being carried on in co-operation with the Di- 
vision of Soils. The primary object of the work is to 
obtain, if possible, the cause of the peculiar flavor and 
texture of different kinds of tobacco and the possibil- 
ity of controlling these in the finished product. 

Some important advances have recently been made 
in the use of pure yeasts for the production of grape, 
apple, berry and other wines. Ordinary fermentation 
in the juices is brought about by the organisms oc- 


curring on the fruits themselves, and these organisms 


are often of such a nature as to seriously interfere with 
the production of high-class wines. By using a large 
quantity of yeasts known to be pure, the difficulties 
resulting from the presence of undesirable organisms 
ean be overcome. Some yeasts were obtained in Ger- 
many and preliminary experiments were made to de- 
termine their effects on the fermentation of cider. 
The different forms of yeasts were found to possess dis- 
tinetive characteristics as far as the production of flavor 
and bouquet are concerned. Experiments have also 
been inaugurated with a view to determining the affec- 
tion of the accumulation of copper in the soil, copper 
sulphate forming the basis of nearly all fungicides used. 

Considerable time was also devoted to the inspection 
of plants and seeds introduced from various countries 
for the purpose of distributing them in this country. 
It is, of course, of the highest importance that all plants 
and seeds brought in in this way shall be carefully in- 
spected and, if necessary, treated so that no serious 
fungus or other parasite may be destroyed with them. 
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Special attention is paid to plant breeding and further 
work was carried on with hybrid citrous fruits. The 
walnut crop of California was investigated and it was 
found that the vine disease, which has been more or 
less prevalent in Southern California for a number of 
years, can be kept in check by grafting on certain 
kinds of roots which are resistant to the disease, and 
the crossing of raisin grapes has now gone sufficiently 
far to warrant the statement that time and judicious 
crossing are all that are necessary to obtain a hardi- 
ness of the plant and the fruit qualities required in 
California, Arizona and Nevada to withstand the cold 
spring winds. 

A sub-tropical garden at Miamee, Fla., has been 
placed.at the disposal of the Department, and con- 
tains about six acres. The plan is to use this garden 
in making preliminary tests of hybrid fruits, ete. On 
the ground is a well-equipped laboratory, which was 
erected free of cost to the Department. 

The Division, of course, bears its part in the cor- 
respondence and lectures of the Department. B. T. 
Galloway, Esq., is the Chief of the Division of Vege- 
table Physiology and Pathology. 

+ 0 
The Current Supplement, 

The current SUPPLEMENT, No. 1283, has many 
articles of unusual interest. ‘‘The Electrical Tower 
at the Pan-American Exposition” is accompanied by 
a full-page engraving. There are also illustrations of 
the park lake and two of the buildings. “ Trans- 
mitter Using the Sine Wave for Cable Telegraphy,” by 
Crehore and Squier is an elaborate article, fully illus- 
trated, describing this remarkable instrument. The 
‘* American Engineering Competition,” III., deals with 
the heavy iron and steel trade. “Some Twentieth 
Century Problems” is by William Trelease. “The 
German Antarctic Exposition” is described at consid- 
erable length. ‘‘A Votive Adze of Jadeite from 
Mexico” is an interesting archeological article. ‘' Ty- 
cho Brahe” is a very full article on the early Danish 
astronomer. 
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RECENTLY PATENTED INVENTIONS. 


Agricultural Implements, 


SULKY ATTACHMENT FOR HARROWS.—LEoN 
D. Howarp, Marston, 8S. D. This attachment is so con- 
structed that it can be turned from side to side as occa- 
sion may demand, without exerting corresponding infiu- 
ence on the harrow. Only agingle wheel is needed. The 
driver is seated close to the team, enabling him easily to 
control the animals. Since the horses are harneseed by 
whiffletrees to the tongue or pole, the driver ig out of 
the dust. The attachment can be applied to any harrow; 
and when applied, will cause the harrow to draw much 
nore easily than the customary harrow. 


PLOW.—James A. FREEMAN, Belleview, Fla. The 
stock is so constructed that cutters, sweeps, cultivator- 
blades or shares, and the like can be flexibly or adjusta- 
bly applied thereto, go as to accommodate the plow to any 
character of soil. A landside is provided which is at- 
tached to the stock. Sweeps or like blades can be ad- 
justably secured upon the landside. When the landside 
and stock are connected with the beam and handles, the 
plow will operate close to a line of fence. 


CULTIVATOR ATTACHMENT.—HeEnry T. Cros- 
By, Coleman, Tex. The device can be conveniently at- 
tached to the standards or footpieces of any cultivator, 
and holds different numbers of small plows or harrow- 
teeth for the cultivation of any crops, or for use at any 
place where a small harrow is needed. Itis of light and 
simple construction, so that it can be cheaply made. 


COW-MILKING MACHINE.—Mopestus J. CusH- 
MAN, Waterloo, Iowa. The inventor has devised and 
put in successful practical use a milking-machine in 
which suction and traction are applied to the animal’s 
teats, and in which the vacuum in the teat-cups is 
made alternately to increase and decrease, thus closely 
imitating the action of a calf’s mouth, without injury 
to the teats or annoyance to the animal, so that a Jarger 
yield of milk is odtained. 


SEED-COTTON CLEANER AND FEEDER.—Van- 
DER H. ‘lawton, Columbus. Ga. This apparatus is de- 
signed to remove foreign substances from seed-cotton 
and at the same time to even and feed the cotton uni- 
formly to the gin. Heretofore an endless traveling 
apron has been employed in connection with one or 
more toothed cylinders and a screen arranged under one 
of them for separating the foreign matter. Mr. Talton 
dispenses with the apron and employs in place of ita 
rotatable cylinder having tangential teeth. The cylinder 
is arranged in connection with another, more rapidly 
rotated. toothed cylinder, whereby the apparatus is re- 
duced in size, made less expensive and more efficient. 


Mechanical Appliances, 
BOTTLE-FILLING MACHINE—Samuet C. MiL- 
LER, Louisville, Ky. The invention provides a bottle- 
filling machine which employs a vertically-movable 
liquid-holder ; spaced filling-tubes depending therefrom 
to enter the necks of bottles placed beneath the tubes to 
receive liquid ; and means to cut off the flow of liquid 


when the bottles are filled. ‘he liquid is accurately con- 
trolled, while passing into one or more bottles. The 
machine is devoid of all complicated parts and is very 
efficient in its operation. 


BOILER-TUBE SCRAPER.—WorrtHineton H. In- 
GERSOLL, Hamburg, N. J. The scraper belongs to that 
class in which a shank carries a series of spring-pressed 
arms provided with cutting-blades or cutting edges. 
inventor has improved the cutting-blades ; provided a 
stronger construction of shank ; given the arms a strong 
support when closed, so as to prevent the breaking of 
the rivets by which the arms are pivoted to the shank ; 
and constructed the tool so that the scale and dirt will 
find a ready exit and will not interfere with the pivotal 
movements of the arms. 


MACHINE FOR MAKING FIREPROOF COVER- 
INGS FOR WALLS OR CEILINGS.—Patrick Ryan, 
Manhattan, New York city. This machine comprises 
an elongated supporting-frame having a table on ite up- 
per portion ; a holder, for liquid coating material, hav- 
ing compartments ; a mixing-tank for the liquid coating 
material, adapted to supply the holder compartments ; 
and a number of paper-sheet carriers, arranged in se- 
quence over the table and from which elongated webs of 
paper may be extended over one another to rest upon 
the table. The escape of the liquid from the holder- 
compartments upon the sheets is readily controlled. 
The coating material is evenly and thinly distributed as 
the sheets are moved on the table. A device perforates 
aud scallops each paper-sheet. All the coated sheets 
are compressed together, thus forming a continuous 
plaster-board. The compound web is cut into sheets 
or completed plaster-boards, as it approaches the dis- 
charging end of the machine. 


Railway Contrivances,. 


SEA L-LOCK.—Cuarugs A. Rasco and Joun T, Tay- 
Lor, Americus, Ga. This geal-lock for freight-car doors 
hag a casing in which a book-latch is mounted to swing 
in the casing ; and a hook-bar is designed to be attached 
to the car-dcor and to be engaged by the hook-latch, 
An arm is extended outward from the hook-latch 
through a slot in the casing ; anda lug on the arm has a 
recess to receive one end of a seal. A keeper-block is 
mounted’ tate on the casing and has a recess to re- 
ceive the other end of the seal. A rotary movement of 
the block while engaging the seal is prevented. The 
sealsare made of glass and hence are very cheap. 


LOCOMOTIVE-EXHAUST AND MEANS FOR 
REGULATING DRAFT.—WI1u14m H. PRENDERGAST, 
416 Montgomery Street, Savannah, Ga. With the smoke- 
box an exhaust steam passage communicates, an inde- 
pendent passage being provided for the exhaust-steam. 
Two rocking-valves are applied to: these passages, which 
valves are mounted upon shafts on which spur-gears 
are keyed. An intermediate gear meshes therewith ; 
and a lever-mechanism operates the intermediate gear, 
whereby the oscillation of the intermediate gear effects 
the opening and closing of the valves. The draft may be 
left unaffected, while exhaust-steam is allowed free in- 
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dependent discharge. The amount of exhaust-steam per- 
mitted to enter can be regulated by adjusting the valves. 


Miscellaneous Inventions. 


BIT-GUIDE.—FRepeErick A. LAMBERG, Hot Springs, 
Ark. The invention provides a mechanism which is 
small and easily transported, which can be secured to 


The} the side of a bench or table, and which will serve for 


accurately guiding a boring-bit and brace, so that a 
series of holes can be bored at the same angle ora hole 
can be bored at any desired angle. 


BUCK-SAW.—CuHarLEs T. REDFIELD, Glenhaven, 
N.Y. The saw comprises opposite frame-bars between 
which an arch-bar extends, curved upwardly from end 
to end. A continuous brace-bar overlies the arch-bar 
and is made straight, and rigid at its center with the 
arch-bar at the crown of the latter. The brace-bar can 
be secured positively to the frame-bars at the ends of the 
brace-bar. The longitudinal tension exerted on the saw- 
blade operates longitudinally on the straight brace-bar to 
hold the arch-bar from moving up between the frame- 
bars and thus increases the rigidity of the saw. 


ANCHOR-IRON.—Watter R. Manpison, Springfield, 
Mass. The anchor-plate is adapted to be set ina wall 
and is provided with aneye. The joist has on its top 
between the endg an upwardly-extending hook arranged 
to engage the eye. The anchor-iron is applicable to the 
ends and sides of a floor and joists and is arranged for 
holding the joists securely in place on the supporting- 
walls, bat in such manner that, should the joist break or 
be turned over or otherwise give away, it will readily 
fall without pulling down the structure. 


EYEGLASS-HOLDER.-—Cart F. Kapiscy, Manhat- 
tan, New York city. This holder is so constructed that 
the eyeglasses can be instantiy brought into position for 
use and as quickly returned within their cage, both 
operations being accomplished by the movement of the 
thumb of the hand in which the holder is held. 


INK-WELL.—OweEN V. FarRe.y, Deposit, N. Y. 
The well comprises a body-portion and a neck-portion. 
In an opening in the top of the body-portion a bulb is 
arranged. The neck-portion is provided with a cover. 
By pressing on the bulb, the cover is swung up and ink 
forced up the neck-portion. Upon removing pressure 
from the bulb, the cover drops and the ink sinks. 


THEATRICAL APPLIANCE —CiaupeE L. Hagen, 
542 W. Twenty-sixth Street, Munhattan, New York city. 
This stage appliance, giving one the illusion of an object 
passing over a surface (ground, water, ice), is par- 
ticularly adapted for use in horse or chariot races. The 
inventor employs a number of narrow endless belts or 
aprons, arranged on the floor of thestage, between which, 
chariots and other objects which ar2 supposed to be 
moving, are placed. The belts are painted to represent 
the ground over which the chariots run, so that when the 
belts are driven, it appears to the spectators as though 
the chariots were actually moving rapidly over the 
ground. The appliance contributed considerably to the 
success of the play, ‘‘ Ben Hur,” presented in New York. 
Tn an early issue we purpose to give a more extended 
description, 


CHEESE- CUTTER. — Water G. Dory, Middle- 
town, Ohio. The invention provides a machine by 
meaus of which any desired amount can be cut from a 
cheese by a very little power. A simple means is pro- 
vided for determining the proper position for cutting off 
a desired weight of cheese. 


ATTACHMENT FOR OIL-CONTAINERS. — WIL- 
Liam L. CLAYTON and Newton R. PERSINGER, Central 
City, Neb. The invention relates to a device for filling 
lamps and the like from a can or barrel. The oil ig 
forced out by air-pressure. A valve-chamber communi- 
cates at its middle with a tube or hollow column. One 
end of the valve-chamber is open to the atmosphere; 
and the other end communicates with air-pressure de- 
vices. A valve is mounted to reciprocate in the valve- 
chamber and is movable over the mouth of the tube or 
hollow column, the valve seating in either end of the 
valve-chainber and serving alternately to place the tube 
in communication with the air-pressure devices and 
with the atmosphere, 


GATE.—Tos1as Bearp, Columbiana, Ohio. Simple 
mechanism whereby a gate can be opened and 
closed by a person while sitting in a vehicle, forms the 
subject of this invention. The gate is mounted to 
swing upon a pivot-bar. An opening-bar is provided, 


; which has arms from which ropes or cables extend. On 


the bar is a crogs-head. Levers are pivoted on the for- 
ward end of the gate and are connected by draw-rods 
with the cross-head. Spring-latches are operated by the 
levers. 

FIREPROOF-SHUTTER. — EmiLe F, VERDEL and 
Feitrx L. Sarno, Memphis, Tenn. This metal shutter 
consists of two spaced corrugated metal plates, the cor- 
rugations of one plate being disposed at an angle to 
those of the other. A fireproof lining is located be- 
tween the plates and in contact therewith at intervals 
only, 80 as to leave on each side of the lining air-spaces 
running in different directions. The construction ren- 
ders warping impossible. 

COLLAPSIBLE SHIPPING-CRATE.—Zacuary 'T, 
Stocks, Everett, Wash. ‘The box comprises a front, a 
rear side, and a bottom hinged to the front and having a 
sidewise hook connection with the rear side. A cover or 
top ie hinged to the rearside. Spring-pressed catches 
are pivoted on the front and are adapted to swing into 
engagement with keepers on the top. Ends are hinged 
to the front and to the rear side, each made in sections 
hinged together. 


TOBACCO-HOLDER.—Wrttarp P. SmirH. Manhat- 
tan, New York city. It is the usual practice to wrap 
chewing-tobacco in tin-foil; and when so wrapped, it 
becomes dry and practically useless in a very skort time. 
The present invention. provides a package or holder 
practically air-tight when closed, thus preventing the es- 
cape of the tobacco’s moisture, and so constructed as to 
permit the forcing out of a quantity of tobacco when- 
ever desired. 


NorE.—Copies of any of these patents can he fur- 
nished by Munn & Co. for ten cents each. Please state 
the name of the patentee, title of the invention, and date 
of this paper. 
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Marine Iron Works. Chicago. Catalogue free. 


“*U. S.” Metal Polish. Indianapolis. Samples free. 


Yankee Notions. Waterbury Button Co., Waterb’y, Ct. 


Handie & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 


Most durable, convenient Metal Workers’ Crayon is 
made by D. M. Steward Mfg. Co., Chattanooga, Tenn. 


Ferracute Machine Co., Bridgeton, N.J., U.S.A. Full 
line of Presses, Dies, and other Sheet Metal Machinery. 


Automobiles built to drawings and special work done 
promptiy. The Garvin Machine Co., Spring and Varick 
Streets, New York. 


The celebrated ‘‘ Hornsby-Akroyd ” Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foct of East 138th Street, New York. 


The best book for electricians and beginners in elec- 
tricity is ‘‘ Experimental Science,” by Geo. M. liopkins. 
By mail, 34. Munn & Co., publishers, 361 Broadway, N. Y. 


t= Send for new and complete catalogue of Scientitic 
and other Books for sale by Munn & Co., 31 Broadway, 
New York. Free on application, 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters 
or no attention will be paid thereto. ‘This is for our 
information and not for publicatiun. 

References to former articles or answers should 
give date of paper and payse or number of question. 

Imquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Buyers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scicntific American Supplements referred 
to may be had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of 

price. 

Minerals sent for examination should be distinctly 
marked or labeled. 


(7926) W. S asks: 1. Why is it that 
the image on the ground glass of a camera appears up- 
side down? A. Because the rays of light cross as they 
pass through the opening of.the lens. Take the lens off 
from the camera, put in its place a piece of card through 
which a small hole has been made_and you will see the 
picture inverted in the same way, The rays from the 
top of an object passin a straight line through the hole 
and must go tothe bottom of the ground glass. So too 
rays from the bottom of an object go to the upper part of 
the ground glass. The picture is inverted up and down 
and right and left. 2. Are there any cameras on the 
market, that have devices so that the image appears 
right side up? A. No. A right angled prism could be 
attached to the lens so as to erect the picture, but it is 
not worth while. 3. What solution combined with a 
solution of ferricchloride will make a green solution ? 
A. Ferric chioride in solution will become green by com- 
bining it with any solution of a sulphate which by meta- 
thesis will produce ferric sulphate. 4. Is there any book 
on navelorange growing? A. The SclenTIFic AMERI- 
can, vol, 82, No. 21 contains an article on the navel 
orange. We can send it to you for ten cents. 


(7927) C. D. R. asks : Can you give me 
a receipt for transparent etching ground, for retouching ? 
Silicate of soda is transparent, but leaves a ragged edge 
inthe lines. Is there anything I could add to it for the 
purpose that would not destroy its transparency? A. 
Retouching varnish, Sandarc 1 oz., Castor oi] 8@ grains, 
Alcohol 6 oz. 


(7928) F. C. asks: How ean I cover a 
pulley with paper or leather? Pulley is of cast iron 
Qinches by 8 inches with an extra smooth face. A. 
Scratch the face of the pulley with a rough file thor- 
oughly, so that there are no bright or smooth places. 
Then swab the surface with a solution of nitric acid, 1 
part ; water, 4 parts ; for 15 minutes; then wash with 
boiling hot water. Having prepared a pot of the best 
tough glue that you can get, stir into the glue a half 
ounce of a strong solution of tannic acid, oak bark or gall 
nuts, as convenient to obtain, toa quart of thick glue; 
stir quickly while hot and apply to the paper or pulley as 
convenient, and draw the paper as tightly as possible to 
the pulley, overlapping as rmaany folds as may be re- 
quired. By a little management and moistening of the 
paper, it will bind very hard on pulley when dry, and 
will not come off or get loose unts] it is worn out. Use 
strong hardware wrapping paper. 


(7829) DeF. H. asks: 1. How many 


volts ané amperes does the simple plunge battery de- 
scribed in ‘‘ Experimental Science” give? A. Each 
cell gives an average of 1°8 volts, so that in series you 
would have 1'8X8or about 14 volts. In parallel it will 
give 18 volts, The amperes depend upon the external 
resistance principally, since the internal resistance is 
very small. Youcan safely take 4 amperes. 2. How 
long can this battery be used without decreasing in 
strength ? A, Any battery begins to be exhausted as 
soon as it begins to do work, of course. Yow will ob- 
tain about 60 ampere hours from the battery, before re- 
newing the solution. The zincs will last a long time, 
the carbons indefinitely. 3. What would the materials 
for this battery cost (approximately)? A. If you can 
make the case, windlass, etc., the cost is much reduced. 
The jars, plates, and other materials, will cost about 
$15. 4. Directions for making a small and inexpensive 
Rubmkorf induction coil giving a 1 inch spark, fur use 
with the two chromic acid cells? A. You will find the 
directions, full instructions with drawings, in Bonney’s 
** Induction Coils.” Price by mail, $1. The coil described 
in ‘‘ Experimental Science’ is a good one, and givesa 
longer spark. It will cost but a little more than one 
giving an inch spark. 


(7930) L. E. T. writes: Steel being a con- 
ductor of electricity, why is it that the steel balls used in 
the coherer of a wireless telegraph system, being in con- 
tact with one another as they are, do not make a con- 
tinuous circuit in the receiving apparatus. A. Steel balls 
in the ordinary sense of the word have not been used in 
the coherer of the wireless telegraph so far as we are in- 
formed. ‘The coherer contains a powder, composed 
of metal filings. Various metals have been employed 
simple or mixed. Any powder, even of a conductor, 
is a very poor conductor. The principal reason is that 
the particles are not in close contact with one another. 
When an electric wave strikes this powder, its electrical 
resistance is very greatly reduced, as if the particles had 
cohered. This state continues till a jar is given to the 
powder, when the high resistance is restored. See 
Fahie’s ‘* History of Wireless Telegraphy.”’ Price $2 by 
mail. 


‘TO. INVENTORS. 


An experience of over fifty years, and the prepara- 
tion of more than one hundred thousand applications 
for patents at home and abroad, enable us to understand 
the laws and practice on both continents, and to possess 
unequaled facilities for procuring patents everywhere 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on application, and per- 
sons contemplating the securing of patents, either at 
home or abroad, are invited to write to this office for 
prices, which are low, in accordance with the times and 
our extensive facilities for conducting the business. 
Address MUNN & CO., office SCIENTIFIC AMERICAN, 
361 Broadway, New York. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 


JULY 24, 1900, 
AND EACH BEARING THAT DATE. 


See note at end of list about copies of these patents.] 


Acid and making same, formic aldehyde com- 
poundg Of uric F. & L. Ach,. 

Acid, making alkyl-uric, F. Ache 

Addressing and wrapping articles, machine for, 

Addressing macbine, E. G. 

Air brake attachment. C. E. Tench. aes 

Air Sooling and ibe cbne ne system, Leuder & 


654,264 


654,120 
. 654,286 


Ankle brace, W. A. Sears.. 

Armature oil guards, locki z “de ice Of, 
Gairing 

Articulating plate, T. F. Driskill 

Automatic sprinkler, W. H. S 

Automatic switch, T. S. Savage. 


Badge Pin, G. H. Brooks. 
Baking powder, P. B. Hu 
Baking powder, phosphate 
Baking powder, phosphoric acid. P. B. 
Baking preparation, P. B. Hunt 
Bale tie, M. f. Walker........... 
Baling press, P. K, Dederick 
Barrel setting up form. A. C. Luyckx 
Battery. See Secondary battery. 
Bearing, K. K. Ruef. 
Bearing rexulator, ball, J. F. Wilson. 
Bearing, roller. A. W. Ponton........ 
Bed; invalid, F. M. Lepure.. 
Beer couler, O. Roderwald.......00..... 
Beer rasteurizing: apparatus, E. Wagner 
Bell, As Brink 25.5: sesescne 
Bal H. 8. Pullman.. 
Bell, electric, C. H. Furgason.. 
Bicycle attachment, L, Glasser: We xae Cn ous 
Bicycle brake, E.C. F. & KE. C. a Otto. Jr.. 
Bicycie chain adjuster and bub, H. Rupsch. 
Bicycle crank, A. ANdzieWicz...............005 
Bicycle handle bar, C. W. Neff 
Bicycle lock, J. C. Bioren........ 
Bicycle seat post, O. W. Bond.. 
Bicycle support, A. C. Haven... 
Binder, magazine, 1". B. Fishe 


Blowpipe, E. QustAfsONe es coedces oece cee 654,566 
Boiler. See Washboiler. 

Bolt. See Door bolt. 

Book, manifold sales, C. Leveque...............+65 654.166 


Boots or shoes, protector setting machine tory 
Winter & (Conlon... 2 2cccc.siesseletacauvscsuves 
Bottle, non-refillable, J. A. : 
Bottle, non-refillable, C. J. 
Bottle, non-refillable, H. B. Mason. oh 
Bottle, non-refillable, ‘I. P. Schott...............055 
ae See Mail box. Miter box. Nest box. Panes 
Ox. 
Brace. 
Bracket. 
Brake. 


See Ankle brace. Shoulder brace. 
See Curtain fixture bracket. 
See Bicycle brake. Car brake. 

prake. 

Brake, G. S. Dunn 
Brooder, chicken, F. S. Jaquith. 
Brush and mop, combined scru 
Brush machine, H. M. Schwartz 
Brush. paste, W. H. Redington. 
Bunsen burner, S. Mason... 
Burner. See Bunsen burn 
Button, badge, B. S. Wbitehead. 
Button fastener, G. W. Gwinn.. 
Cabinet, F. D. Craig.. 
Calculating machine, F. C. Rinehe. . 63: 

Calculator for educational purposes, W. Schmidt 654.5 


Wagon 


DA 
Calipers, 0. J. QWADROIe fo sii cei nsec eisedislate ourteie 526 654,370 
Camp chair and stool, combined folding, F. X. 
BROGGUTS sa ccticastes, ca aaistcocsarets dtiek ence sracatteee 654,221 
Can. See Packing can. 
Can heading machine, H. C. Hunter............... 654,257 


Can heads, roll press for forming weakened liues 
in, H. C. Hunter....... 64,2561 


Can lock, milk, R. J. W. Hamill: « 654,567 
Can making machine, H.C. Hunter 604,253 
Canceling and postmarking machine, stamp, S. J. 

Hy AN Goin: cee neiedaelewe's cis nese dameleliecee see et yaa 654,144 


Canned food, heating appliance for, Murmann & 
OP AWS isc AA Ropes ct tecnee se eNne os 5 
Canopy frame or support, J. T. Johnson. 
Car brake. J. 8. Francis... 
Car, combination freight, 
Car coupling, Sheldon & Milliken...... 
Car dumping machine, G. H. Hulett.. 
Car lighting apparatus, automatic ‘switeh for 
electric, W. F. Richards.. < 
Car, railway, A. G. Blackweil.. 
Car seat, W. M. Norcross.... 
Carbureter, D. Barckdall. 


Carriage beot attachment, G. T. Wilson. 654,50) 

Carriage step, folding, J. E. Glover.. 654,535 
Cartridge belt, Mills & Grndorf.. 654,475 
Cash register, T. Carroll........ 654, 226 


€rtificate, etc., multiple, R. Il. Crampton.... 
Chair. See Camp chair. 
Cigar machine, Patterson & Arents.. 
Cigar machine, O. Tyberg. 
Cigar. self lighting, @. L, vReenatiorna 
Clamp. See Flooring clamp. 
Cleaner. See Flue cleaner. Raisin cleaner. 
Cleat, supporting, J. W. Atlee... 
Closet seat, E. S. Barnes........ 
Clothes line hanger, H. Karger... 
Clothes line tightener, S. P. Yeat: 
Clutch, friction, F’, L. Kubn.. 
Cock, gas. A. J. Wiegand. 
Cocking indicator, autom: 
Coffin case, L. O. Brown 
Coke oven, E. Coppee... 
Coloring matter, m ordan 
Conveyer, bridge, G. H. Hulett. 
Cooler. See Beercooler. Mu1lk c 

Jorn from cobs, machine for cutting green, H. 

He ORC... ipeccneins et case eeas 

Corn removing device, 
Corset, apparel, D, Kops 
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a STANDARD, 


00D or METAL (Er 
Worker's . 


Without Steam Power should \; 

use oar Foot and Hand Power 4 

Machinery. Send for Catalogues ‘N ‘ 
A—Wood-working MACBIROry 6 
B—Lathes, etc, 


SENECA FALLS MFG. CO. 
695 Water St., Seneca Falls, N.Y. 


AMERICAN PATENTS.— AN INTER- 


esting and valuable table showing the number of patents 
ranted for tbe various subjects upon whicb petitions 
fave: been filed from the beginning down to December 
31, 1894. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, No. 100%. Price 10 cents. ‘'o be had at 
this office and from all “newsdealers. 
NGINE& FQ OT) 


LAT THES) 
Foot and Power ore ti bt Breeses, 


SHEPARD LATHE CO., 133 W. 2d St., Cincinnati, O. 


Water Emery 
Tool Grinder 


Has no pu mips no valves. 
piping required to supply it waite 
water. Always ready for use. Sim- 
plestin construction, 1 ost efficient 
in operation. 

12” Send for catalogue and prices. 

Ww. F. & JNO. BARNES CO. 


1999 Ruby St., Rockford, 


THE EUREKA CLIP 


« The most useful article ever invented 
tor the purpose. Indispensable to Law- 
yes, Editors, Students, Bankers, Insur- 
ance Companies and business men gen- 

erally. Book marker and paper clip. 
Does not mutilate the paper. Can _be 
used repeatedly. In boxes of 100 for 2ic. 
To be had of all booksellers, stationers 
and notion dealers, or by mail on receipt 
of price. Sample card, by mail, free. Man 
ufactu red by Consolidated Saf ey 


MACHINE? SHOP. OUTFITS, 


TOOLS ano SUPPLIES: wngee 
SEBASTIAN LATHE CO WZOCULVERY 5 


CINCINNATI. 0. 


“Z°ON 9718 


Pin Co., Box 121, Bloomfield, Ne Je F 
OBURN sous TRACK 
C TROLLEY 


Parlor, Barn and 
Fire Door Hangers 


Latest Improvements, 
(~ Send for Book. 

* Coburn Trolley Track Mfg. Co. 
Hl Holyoke, Mass. 


Physioal and School Apparatus 


| GALVANOMETERS| 


SINE, TANGENT, 

REFLECTING and WIEDEMANN 

GALVANOMETERS.... . 
Catalogue free. 


E. S. Ritchie & Sons, Brookline, Mass. 


12-inch Pipe cut off and 
Threaded with ease by one 
man and a 


FORBES 


PATENT DIE STOCK. 


Smaller Bree Eigportionately 
easy. Send talogues 
THE. ‘CURTIS & CURTIS Cco., 
6 Garden Street, Bridgeport, Conn. 


sr erencerec see releel leet. 


A knurled and nick. @ 
¢ Adjustable Scriber. ded iotow sleeve, @ 
witha @ 
clamp- @ 
ing de- 
$ teed vice at each end ; 
© tools. Made eine in, and 12 in, lengths. Price of 
é either pize, Se Knife point for Woon e makers, © 
os, extra. 


3 Cat TT 89: of Fine Tools free. 


STHE STARRETT £2, Athol, MASS. $ 


$ $SS00090600000000900006008 
ARMSTRONG’S No. 0 THREADING MACHINE 


Can be attached to bench or post. 
Desiened for threading the 
smaller sizes of _pipe, iron or 
brags, also bolts. Hastwo speeds, 
one for pipe 34 to 1 inch; tbe 
We for pipe 14 oe 2 inches, 
inclusive. Tees regular 
Armstrong sit pense rales: Oreo 
erattractive features. Send for 
erttealars. The Armstrong 
Ife. Co., 139 Centre Street, 
New York. Bridgeport, Conn. 


If You Want the Best Lathe and Drill 


GHUGKS —— 


BUY 
WESTCOTT’S y 
Strongest 
Grip, Great- 
est Capacit: 
ana. Durabil- 
ed Cheap an@ Accurate. 


tcott Chuck Co., 


N. Y.» 


snot U.S. A. 


or German. 


Oneida: 
H mee For catalogue in English. Frenc 
First PRIZE AT COLUMBIAN EXPOSITION, 1893. 


THE RIVETT SLOTTER 


as an attach- ment to our 8-inch Precision 
Lathe is exceedingly useful in 
cases where itis necessary tO puta 
key-seat in as small a hole as 
acutter may. be madeto stand 
thework. From 40seconds to 
2 minutes suffices to put a key- 
seat ina hole 4 in. diameter 
a and 4 in. ine. it dependson 
the metal. This is acknowl- 
edged to be a most valuable tool, indis- 
pensable in all up. to-date shops throughout the country. 


FANEUIL WATCH TOOL CO., Brighton, Boston, Mass. 


VOLNEY W. MASON & CO., 


Friction Pulleys, Clutches & Elevators 
PROVIDENCE, R. |. 


‘ ee arn &KING 


2PERFORATING CO, 


PERFORATED METALS \ 
OF EVERY DESCRIPTION \ 
FOR ALL USES. 


225NORTH UNIONSLC HHI CAGOLIL. 


Coupling. See Car coupling. 
'Thill coupling. 

Cover and binder, W. J. Nickerson...... .......... 654,55. 

Cultivator, T. Oldbam............... 

Cultivator, pivot axle, W. L. Beall 

Current motors, starting mechanism for ‘aiter- 


nating, J. J. Wood 299 
Currycomb, G. D. Beldin... -. 654,218 
Curtain fixtwre bracket, G. Heiligenstein.......... 654,152 
Cutter. See Milling cutter. 
Cyanids. making, J. Mactear. - 654,466 
Cycle, motor, J. H. Munson.. . 654,478 
Dichloro-oxypurin and maki req 

ACD cngttins él lae ciocistgroah soutessrazarnis torsiels 654,122 
Display forms. hand for, H. Lyons. «. 654,265 
Distribution system, E. 'Thomson «. 654.367 
Door bolt, A. HMricson........... . 654.579 
Door check and closer, E. Cliff. 654,304 
Door check and closer, combined, 654.303 
Door closer and check, E. eis 654,305 
Door stop, J. R. Bowler. Sr.. 654,562 


Drill. See Expansion drill. 
Dye and making same, black azo, Levi 
Mensching 
Dye _and ma! 
Unger. 
Dye and 
Ungev 
Dye from i 
Egg case filler frame, E. F. Bohn. 
Electric furnace, H. Leleux..... 
Electric heater, RK. R. Moriso 
Electric metering system, F. E. To 
estat motor controlling apparatus, 


da 
Electric switch, W. Ely. ..............5 
Elevator. See Force blast elevator: 
Elevator safety gate, S. T. H 
Engine. See High speed engine. Rotary engine. 
Steam engine. 


Engine tie:.Ge Bs Walte. acs cccsscnsessqecie ct esineteencs 654,502 

Engines, apparatus for Ter uracng | sola supply of 
internal combustion, R. Diese a 654,140 

Envelop, safety, KE. Simon......... 654,418, 1 Got aig 


Evaporating Apparatus, W. Mather. 
Expansion drill. H. J. Lawrence..... 
Eyeglasses, A. B. Critzer........... 
Fastening device. H. G. Carleton.. 
Feed cutter blower, k.. M. Bonham 
Feeder, poultry. J. C.F. Atsatt..... 
Fence. hedge, HK. Beghtel......... 
Fence macbine, wire, H. Ward 
Fifth wheel, A. Kimble. 
Filter, R. J. McNally. .. 
Firearm, J.C, Wilkin... 
Fire escape, F, W. Nebelthau 
Fire escape, M. Rinn.,.. 
Fire escape, E. Tl’. Ryan. 
Fire extinguishing apparatus. electric current 


grounding device for. W. A. Dennett.......... 654,138 
Fire hose from suitable sources. means for auto- 

matically supplying water to, F. B. Powers.... Gt 413 
Fireproof window, A. Niedermeyer 4.27 


Flat iron holder. R. K. Troy.......... 
Flooring, F. Gude....-. ww... ..e. 
Flooring clamp, Stowell & Rounds. 
Fiue cleaner, B. Peterson.. 
Flue stopper, W.-K. Sykes. 
Fluid pressure regulating a 


Force blast. elevator. A. Humberger..........--..+ 654,252 
Fountain. See Soda fountain. 
Furnace. See Hlectric furnace Roasting fur- 

nace. Smokeless coal burning furnace. 

Furnace, McGregor & Locklin. . 654,175 
Furnace for heating and tre - 

tures, J. Mactear.... . 64,467 
Furnace fuel feeding me 654,538 
Furnace shieid, C. S. Chapman 654,516 
Furnaces, spraying attachment fo er, 

FS He ParsOics iositice sive ccee cated © «+» 654.485 
Fuse, electrica! safety, A. L. Stevens. » 654,187 
Fuse for explosive projectiles, E. Ser 654.285 
Garment heek, F. Macey. ...............45 654,465 
Gas generating apparatus, acetylene, C. W. Met- 

CAT Re wetecssenhs eter sesaae seni tene eee es «+. 654,350 
Gas generator, acetylene, H. B. Robinson.. . 654,491 
Gas lighter, electric. J. Y. Parke... . 654,355 
Gas meter, A. Ehebald........... 654,309 
Gas Or petroleum motor, J. Rambaud.............- 654,356 
Gas producer, E. A. W. Jefferies...... 654,456. 654,457 
Gas regulator, automatic, A. H. E}liott............ 654,238 
Gaterw,. Ri WHiter ss apscce doch veqapes wibcct etree 654,210 
Generator. See Gas generator. 


Glass articles, anparatus for forming hollow, 


Haley & Bridgwater..........0cce.ssecee..ceees 654,451 
Glass, reduction of marbled surfaces upon, D. 654,404 
Gold from eyanid solutions ygontaining the pre- 

cious metals, extracting, W. A. Caldecott..... 654,437 
Governor, speed, C.F. Sleigh.. «+. 654,832 
Grain binder deck, 8. K. Dennis. - 654,232 
Grain drill, C. R. Crain et al. . 654.386 
Grain scourer, J. L. Toliver... - 654.192 
Graphophone. Tl’. H. Macdonald. +» 654,317 
Grate, fire, J. H. Mebrtens. - 654.318 
Grinder. S. K. Dennis...... - 654,233 
Grinding machine, 8. K. Denni «eee 654,284 
Grinding machine, A. B. Landis... 654,313, 654,314 
Grippers and gripper extension rods, slide fasten- 

ing:for, Jenkins) & Wiles... cccocccdese ye cietevece 654,259 
Guns. apParatus for ramming charges of turret. 

or barbette, Dawson & Horne...........-....... 654,443 


Guns with explosive charges, apparatus for SUD: 
plying turret or barbette, Bawson & Horne.. 
Guncotton press. BK. Hollings. 
Hame fastener, ‘I. J. Morris 
Handle. See ‘foo) handle. 
Handle fastening, L. Sturges 
Handle for converting ker 
buckets, E. 8. Ross............. 
Hanger. 
hanger. 
Harrow truck. C. R. Raber.. 
Hat, apparel, '’. Borrow et a 
ae gang stock rack, combi 


654,477 
- 654,423 
. 654,492 


See Clothes line hang 


. 654,180 
» 6547432 


Heater. See Electric heater. 
High speed engine, T. C. Billetop. « 654.127 
Minge; Spring): KON Cie cisanaauees cardeeiet acces 654.400 
Hook. See Garment hook. Saclay, hook. 
Hose sprayer attach ¢ ent, W. C. Bush.. -- 654,132 
xlot draugbt system, W. Case... 634,302 
Hub attaching stems G. A. Mayer 654,472 
Hub, vehicle. B. F. Sweet............... 654,366 
Ice, facilitating formation of, O. Guthrie. 654,149 
ice house, O. Guthrie.................. 654.148 
Ice making apparatus. G. H. Abrams « 654.576 
Indicator. See Cocking indicator. Pump action 
indicator. Station indicator. 
Induction coil, R. A. Fessenden.... . 654.390 
Ironing machine, W. M. Barnes.... 654,428 
Jars, bottles, etc., device tor packing, O. H. 
Clough 


Jars, etc., closure fOr, A. Bresee. 
Jewel setter, roller, C. J. Adams, 
Journal box, A. C. Pessano.......... 
Junction or connection box, R. Hundhausen 
Knitting machine. A. March............--... 
Knitting machine, circular. H. A. Houseman. 
Label, duplex, A. W. 8. Johnson........... 
Lacing book, shoe, H. H. Eaton. ........ 
ladder, folding or flexible, J. Hargreaves 
Lamp; Ru. MsiDixons. <2 c0s.cise. ce cene veces ee 
Lamp, acetylene gas generating, D. Genes 
Lamp burner, H. Greenwood.. .. 
Lamp, carbureting. J. M. Woods. 
Lamp, electric arc, H. Pieper, Fils 


6: 

654.237 
654,394 
654.343 
654,244 


Lamp filler and measuring can, AUL OMIA EC) Ba: 
Venable.e..... 

Lamp, bydrec: arbon incandescent, “ALB. “Mack. 
RTD as hater feers wie « Sarat eal eigre otaie eho stiy Saapoc dar sicrareaaherctary 


Lamp, incandescent, Washburn & Tinkham.. 
Lamp, incandescent electric, Washburn & Pink: 


I.amp or burner, gas. H. A. Kent....... 
Lamp socket, incandescent. W. B. Brag 
Lamp, vapor burning, Bradbury & Smith 
Lampblack machine, J. L. Mann 
Latch, door, W. H. Garlock 
Lens polisher, O. Pederson 
Letter box mail holder, H. 
Liquid mixer, K. T. Bownin. 
Lock. See Bicycle lock. ce 
Lock, A. Picken.. 


Connolly.. 
Loom harness stop motion, G. Mathieu. 


Mail bag catcher, A. D. Carnagy...... 654. 993 
Mail box, T. Gaskins....................5 654,534 
Mail boxes to posts, fastener for attaching, H. N. 

RUNG a pnt Sec esata bie nieeee eerste ce - 654,402 
Mailing card, C. A. Grant.......... 654,53 


Manifolding ‘device, J. Friedlander. 
Mattress, pneumatic, J. A. ial arate 

Masuring machine, cloth, T, J. Cloud 
Measuring machine, liquid. W. H. Cook.. 
Meats, preserving, F. W. Bright.......... 
Mechanical movement, Herod & Detwiler. 
Merry-go-round, J. W. Hile 


(Continued on page 78.) 
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New Microscope for Nature Study 


and for use in tbe Examination of Ores, 
Metals, Wools, Fibre, eles A 
with 1 Ocular an 

Nueen Acme No. 67 in, objective giv- 

ing power of about 100 diameters, 1 set of 

12 prepared slides of insect paris and otber 

interesting specimens, all in case, $16.00 
Ask you nearest Optician for it. 


QUEEN & CO., Inc. 
Optical and Scientific Instrument Works, 

010 Chestnut St., Phila., Pa. 
Write e for Circular. 


59 Fifth Ave., New 
Keep Your Horse Healthy 


See that his stable is fitted with 
LOG4N’S PATENT STALL DRAIN 
which curries off all filth and bad odors. 
Saves its cost in one oa Prolougs 
the animal’s life and adds to its useful- 

ness [7 Booklet Free. 
Logan Sanitary Horse Stall Company, 
1682 Broadway. New York, 


The New Yankee Drill Grinder 


Grinds Drills Mechanically Correct. 
50 per cent. of time saved in pre- 
liminary adjustments. Gage Jaw 
and Caliperdevices done away with. 
Drills will cut fasterand better than 
when ground on any other machine 
ever invented. Send for catalog 
of 7 style belt and _ electrically 
driven. 
WILMARTH & MORMAN CO.,, 
Grand Rapids, Mich. 
See our exhibit at the Paris Expesition. 


MORAN FLEXIBLE JOINT 


Steam, Air or Liquids. 

maa Th all sizes to stand any desired bi 

pressure. 

Moran Flexible Steam Joint Co., Inc’d 
147 ‘Third Street. LOUISVILLE, KY. 


(x 


SETS OF CASTIN 


MODEL ENGIN 
SEND 


we 


ss 
ae 


DRILLING 


WEL Machines 


Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kind of soil Or rock. Mounted 
on wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

WILLIAMS BROS,., Ithaca, N. Y. 


DEFIANCE MACHINE WORKS 


DEFIANCE, OHIO.U.S. A. 


WARREN’S Natural Asphalt ftone 
Surfaced Ready Roofing. 


The surface is completed 
at the factory and does 
not require painti Dur- 
able and economi: Com- 
paratively fire-proof. Has 
inch lap edge. Genuine 

& MW Trinidad aspbalt. De- 
signed for application 

witbout the help of skilled roofers. 


Warren Chemical & Mfg. Co., 85 Fulton St., New York. 


GOUNTY RIGHTS ~ 


We have procured the entire patent rights for the 
U.S. A. for the manufacture of Acetylene Gas Gen- 
erators for lighting purposes, formerly controiled py 
the Electro Gas Lighting Co. of America. This 
\system has been accepted for insurance by the Asso- 
ciation, and is the best system known. We want a re- 
}able man in every county 'o0 manufacture these ma- 
chines on royalty.” Acetylene Generators of All 
Sizes For Sale. For particulars, write 
GEO. L. HOGAN, 2 0 Broadway, New York. 


Steam Shovels’ »Dredges 


The VULCAN IRON V WORKS COMPANY, 


TOLEDO, OHIO, U.S.A. 


rE eM Gas & GASOLINE 
DEALERS om 63 ue ENGINES. 


2H.P. Hor. Gaao or Gasoline Engine complete With 
Electric 1, miter, Cylinder 4x5inches . . « : 

35 H. P. Hor. Gas or Gasoline Engine complete with 
Electric Igniter, Cylinder 13x16 inches . . . . 
Seven other sizes at proportionate prices. As goodas 
any and better than most. We guarantee you can run 


tbem. 
DETROIT MOTOR WORKS, 1387 Jeff. Av., Detroit, Mich. 


MILLS FOR ALL MATERIALS. 


OUR BUSINESS IS TO MAKE 
MACHINERY FOR GRINDING 
GRAIN, CRUSHING ROCKS AND 
PULVERIZING ALL HARD SUB- 
STANCES. WE HANDLE ALL 


TON-SEED T0 ROOTS AND HERBS, 
BY AN Sere PRO- 


$145 


MILL OR GRINDING 
MACHINE, COME TO 
US AND YOU WILL 


4 GET THE BEST 


AND STILL SAVE 


LWITH US ONCE MONEY. 
eALWITH US: NCE AND You Wows CHANGE 


SPROUT, WALDRON & CO. 
SEND FORCATALOG V9 4.) MUNCY, Pa. 


Scientific 


Aiterican. 


Metal sheets or plates, machine for curling or 
beading edges of, D. Smitb...................066 654,495 
Mileage book and conductor’s check, J. A. Jones Go 261 
Milk cooler, D. Bothwell.. ve 654-220 
Mibking machine, A. Shiels.. ‘ erat 


Milling cutter, rotary, F. A. Burnham 654,436 

Mine cages or buckets, apparatus for loading or 
unloading Jib McKay. cccccasccsiceniescoice 654,270 

Miter box, folding and adjustable, G. Grunwald.. 6547449 

Mixer. See Liquid mixer. 

Moistening pad, B.C. McVoy.............ceeceeeeee 654,480 


Molding machinery, Tabor co Mumford. 

Mop head, rotary, W. Dabb.. 

Mop wringer, M. i. De Witt... 

Motor. See Gas or petroleum motor. 
motor. 

Music recorder and duplicator, P. J. Meabl 

Necktie fastener, P. N. Schuyler.. 


- 654,293 
- 654,231 
654,139 


Wave 


654,473 
454.362 


Nest box. M. M. Chew.. 654,517 
@il cup, G. A. McKeil ....... 654,271 
Ore concentrator, A. H. Steb 654,290 
Ores. of valuable metals, apparatu 

', BE. Leece............ 854.315 
Oven, baker’s. W. Griffin. 654,246 
Overalls, combination, N. 654,279 
Packing can and making same, H 654,255 
Packing, metallic, T. H. Holme: 654,542 
Packing, piston, J. T. Wilson 654,211 
Packing. rod. T. H. Holmes. 654,541 
Pad. see Moistening pad, 
Paper box, W. Bender. Jr. G54, a8 


Paper box machine, A. 3. Cowl 
Paper cutting machine, F. Hager. 
Paper feeding machine, T, C. Dexter.. 
Paper folding machine, E. D. Casterline 
Paper holder carbon. L. Raub 
Paper vessel, W. M. Kinnard 
Pavements, making sheet asphalt, J. H. AICS 
Pen reservoir, detachable, Kk. Walden 
Phonograph attachment, Fl. Sheble...... 
Photographic dark room, W. H. Hayden...... 
Photographic printing frame, EK. G. Soltmann 
Piano back post. N, Eaton... 

Picture frame, E. Carraine.. 
Pile, concrete, Hoff & Haglin........... cece cece eee 
Pin. See Badge pin. Push pin. 
Pipe coupling, J. Burke...............ccceeeeeeee vine 
Pipe cutting device. J. W. Wilson.... 
Pipe threading machine, H. Koester. 
Pipe wrench, O: - MecNelly et al.. 
Pipe wrench, . Sawin 


+ 654, 50 


Pipe wrench, a 3 Woods. " 
Pitcher, E. eo Lan ag ees ead 
Planter regulating attachment, E. Latisniere. 
Plow, motor driven, R. J. Gatling 


i ter ies 
654,548 
654.243 


Pocket book safety attachment, W. Erk 654,143 
| Pool ba!l rack, H.G, Emerson............. 54447 
Pottery article, H. C. Mercer.. 654,474 
Powder grain, H. S. Maxim « 654,47 
Power transmitting mechanism, P. 8. Durel...... 654,446 


Press. See faling press. 
Printing press. 
Printing trom embossed sheets, apparatus for, 
BcMilis Os’ oii Pacers «ae ccsdgagiatiabetet te Maat, aves 
Printing machine delivery apparatus, W. Scott.. 
Printing press. W. G. Johnston A 
Printing press for printing: envelope 
Johnston 
Projectiles. making, 
Propeller. S. C. Littlefiel FE 
Prune meen device, 0. S 
Pump, G. W. Price. 
Pump action indicator, e 
Purp. pipe raising or ‘Towering’ apparatu 
RIDE sonia Bans tersieeass acta cer ge 
Pump, spray, W. H. Heard.. ée 
Pump, spraying, W. E. Dow..... 
Pump valve, J. J. O’Crowley 


Guncotton press. 


654,268 
654,284 
- 654,158 


64.157 
5f4,2 


34,285 
654,321 


Pump valve, oil or other artesian well, D. L. 

GO YGIS ciate Watt te Sua eles woe eenG Mea helio actuate sere 654.316 
Punch, L. A. Sayre. . 654,183 
Pusb pin, E. “Moore... 654,319 
Rack. See Hay and stock rack. Pool ball rack. 

Railway frog, C. F. Kress. Jr...........6. 0002000005 654,462 
Railway switch, M. O’Dowd........ 0.2... -eseeeee 54.274 


Raisin cleaner and grader, combined, C. J. Clarke 654,135 


Recorder. See Music recorder. 
Recording instrument damping device, W.H. & 

BS BeIBriStolie. os sssdetg enw tces aootesloane sacs 654,341 
Reel. See Wire reel. 
Refrigerating apparatus, G. H. Abrams............ 654,578 
Refrigerating apparatus, absorption, i 

FPOPRANCE, seiviaic.n ce sie so Seliths 5 Mae aS 654,395 
Refrigerating machine. G. H. Abrams. 654,577 


Kegister. See Cash register. 
Ribbon holder, Hamilton & Miller................. 654,392 
Rice decorticating machine, R. W. Welch. 654,598 


Roasting furnace, U. Wedge 1) 654,355 


Feolting mill feed roll, D. D. Lewi: «. 654.408 
Rotary engine. J. W. Pickel..... . 654.412 
Sash lock, A. Clifford é 654.884 
Sasb jock, H. K. Doren.. 654.141 
Sashes, truss bar for me 

C. Sachse... 654.282 
Saw buck, A. G. Clark. 654,184 
Saw patching machine, 0: 0. Boiton. 554,48 
Seale and wagon, combined, G. Schneider. ++ 634,329 
Scale cap, measuring. 11. Bube. « 604,222 
Scourer. See Grain scourer. 
Seaming strips, machine for making, H. C. Hun- nea 

Seen da a otae aaiee CNET RER oe ore ee 654. 


ter. 3 
Secondary battery, C. J. Coleman 854. 520 
Secondary battery, D. ‘i‘ommasi. 
Seed drill riding xttachment, Dorsey 
Separator, See Vegetable or fruit separator. 
Shade fixture. adjustable window, F. P. Case 
Sbarpener, lawn mower, J. H. Frey 
Sharpening machine, C. A. Worden 
Ship covling apparatus, steam, W. 
Shoe. F, Diemer.. % 
Shoulder brace, KE. 
Sifter, ash, A. Weidman.......... 
Smokeiess coal burning Furnace; A. Heberer. 
Snow guard, roof, F. W, Clark... 

Soda fountain, W. Ransle ey Berane 
Sounding board support. Schopf. 
Spinning ring. F. M. Marcy...... .. 
Spool stand, W. P. Hougbton 
Sprinkler. See A utomatic sprinkler. 
Sprinkling apparatus, A. Moeller.. 
Stacker. straw, F. Torbeck....... 
Stamp, hand, J. C. Macalester. 
Stamp, hand, M. Tinker........ 
Stamp, ore, D. M, & J. E. Smyth. 
Stamp, time, I. Vaughn etal...,.. . 
Stand. See Spool stand. 
Station indicator, Tinder & Dill 
Steam engine for ore stamps, J. 
Steering gear, electric, H. W. Bu 
Stock barrier. T. Thompson.......... 
Stone. structure for calcining, J. E. Patterson.... 


: ea eH 


ee, 1 
694.190 
654,177 


Stopper. See Flue stopper. 

Stopper fastener, A. Garner . 654.533 
Stove. cooking, H. Q. Hood 654,543 
Stoves. bake oven for gas or gasolene, R. W. 

AUREL Sis tas cami oes ogee oye wa atte een 654,539 
Stud or button for garment supporters, De H. 

IW ALPROD oiled Sia ceint caste ole oid et teisiicieg sees - 654,334 
Subways, building, W. D. Wushington...... . 654,426 
Sugar, converting cellulose into, A. Classen. . 654,518 
Sugar, converting starch into fermentable, A. 

ClASS ON... He Me. Hae iss Soak ia se vanan ey veto ee hes 154,439 
Surgical] dressing packer, G. E. Dargatz. . 654,564 
Sweeping machine, O. Pederson...................8 ered 
Switch. See Automatic switch. Electric switch. 

Railway switch. 

Tap, self closing, L. E. COW@Y...........ceeee acne 654,522 
Tapping device. H. Nadorff..... . 654.481 
‘Tapping machine, 1. Mueller. 654,269 
Velephone voice concealing » 

Roberts 654,326 
Therapeutic tre nt 

body and apparatus therefor, method of, A. 

| v. M. Sprague: . 654,185 
Thill coupling, ¢ 654,339 


Threshing macb e pee el é 


M. Sailer... 654,417 
Tie. See Bal 
Tile. F. Furness.. . 654.532 
Tire armor or shield, pneumatic, W. E. Pugsley.. 654,278 
Tire, non-slipping pneumatic, K. A. Enlind....... 528, 
‘Tool bandle. Hanna & Jedlicka,.................04- 654,150 
Tools. adjustable holder for stationers’, C. M. 
Via EVeRys ilante neakiteain a wedarrear suid bien .. + 654,204 
| Toothpick making machine, E. H. Johnson « 654,260 


Trace support, G. Schenck - 654,828 


‘Traction wheel. H_‘T. Stith.. 654,291 
Train anchor, F. Kremer............. . 654.262 
Traveling bag attachment, A. Mieden. - 654,267 
| ‘Trolley base. H. S. Goughnour....... . 654.448 
Trojley harp, E. G. Jobnson...............665 - 654.348 
Trolley track for electric railways, V. Koch.. . 654,574 
Trousers hanger. C. Bradway............... . 654.340 
Tube bending machine. M. Wikstrom.. - 654,375 
Typewniter, F. H. Armstrong................ - 654.217 
ly pewriting machine Rettendorf & Bier.. . 654,379 
Typewriting machine. T. Cahill...... .... 654.1383 
Umbrella support, H. H. Kessler, Jr.. 654.547 
Valve, J. Dreckmann................. 654.236 


Valve, check, O. Nygren.. 
Valve, engine piston. J. T. Wilson... 

Valve gear, engine N. A. Christensen, 
Valve. inflation, J. H. Goss.. sine 
Valve. inflation, M: An Mornisvcceiat stasis aes 
Valve operating mechanism, time, Stenhouse & 
| Whitehead....... Reo pmachnodinnon coc eee wise 654, 

(Continued on page 79) 
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Daus’ “Tip-Top” Duplicator 


100 SHARP AND DISTINCT COPIES 
FROM PEN AND 50 COPIES FROM TYPEWRITER 


NO WASHING, NO PRINTERS’ INK, NO STENCIL. 
SENT ON TEN DAYS’ 


Se eee 
The ‘‘Tip-Tep” reproduces the handwriting so exceedingly faithful that copies duplicated in Black 
Ink on this apparatus are eften taken for ordinary written letters and not duplicates. 


) The Felix F. Daus Duplicator Co. (1inc.), {to 5 Hanover St., NewYork 


IN BLACK 


Price, Complete, $7.60. 
TRIAL TO RESPONSIBLE PARTIES 


American Sheet Steel Company 
Battery Park Building 

New York 

Manufacturers of all varieties of 
Iron and Steel Sheets 

Black and Galvanized 


W. Dewees Wood Company’s 
Planished Iron 
Wellsville Polished Steel Sheets 


“The No. 4 
YOST 


WRITING 
MACHINE 


Tbe distinctive features of the Yost Ma- 

chine, APG tones alignment, direct inking, 

beautiful work, strength, simplicity, an 

Gurability. are shown in perfection in the 
odel. 


Yost Writing Machine Co. 


NEW YORK CITY. LONDON, ENG. 


Voltmeters, Ammeters 
and Volt-Ammeters 


for all electrical measurements, testing 
batteries, cireuits,etc. A reliable and 


inexpensive portable instrument. 
(2 Send for Circular. 


L. M. PIGNOLET, 
80 Cortlandt St., New York. 


CHAIN’ 
U BUCKET , 


JEFFREY 


THE HARRISON CONVEYOR 


—Electric Lig 
Overhead Cab 


0 RED C ESn JEFFREY MFG. CO. 
COLUMQUS, OHIO. | 


Velvet 
Touch, 


The New 
Century, 
The 
Foremost 
Typewriter 
of the Age. 


Least 
Fatigue 


Catalogue 
Free. 
American 
Writing 


Examine it 
And you 
Will Keep It. 
It Has 

No Equal. New York. 


THE NEW BRISTOL COUNTER 


Registers an accurate acco unt of work done on print- 
ing’ presses, graim tallies, weighing, measuring and 
other automatic machines. Counts up to 1,000 000 and 
repeats automatically. Simple, accurate, duruble. Spe- 
cial counters to order. Send for circular, 

- ROOT, Bristol, Conn. U. S. A. 


FOR CATALOGUE} 


ADDRESS 


4 


ht and Power Station Equipment, Industrial Railways, 
e Systems, Coal and 


Ash Conveyors, etc., Eccentric Shaking 


Screens, Roller Screens, Elevators, Hoisting Engines, Clam Shell Backets, Breaker Rolls, Picking Tables, Howe 


StandardScales, Howe Gas and Gasoline Engines. 


BORDEN & SELLECK CO., 


For catalogue aud prices, address the manufacturers. 


48-50 LAKE STREET, CHICACO, ILL. 


Ke Volver? 
Worlds Standard 


Catalogue of latest Models for a stamps 
SMITH & WESSON, 
14 Stockbridge St., Springfeld, Mass, 


The Dairy Farmer 


The total dairy products of the United States 
amount to $700.000,000 per annum. 

The dairymen who produce this milk. cream and 
butter are farmers in the broadest sense 

They cultivate large farms, carry :arge herds of 
cows, and need for their work everything 
that any other farmer needs. 

Their income is steady, notintermittant, They buy 
goods the year round. For these reasons,they 
of all farmers, are most desirable customers, 

The readers of HOARD’S DAIRYMAN arethe most 
intelligent and progressive farmers, the lead- 
ers in thought and action. 

HOARD’S DAIRYMAN is admittedlythe one author- 
ity on all questions affecting the dairy farm- 
er, his cows, crops, buildings and tools. 

Can any agricultural advertiser afford to missthe 

30,000 farmers who read HOARD’S DAIRY- 
MAN? Sendfor a specimen copy and judge 
for yourself the class of farmers that read it, 


HOARD’S DAIRYMAN 
Ft, Atkinson, Wis. 


CARDS, etc. 


r Small Newspaper Press 
Typesetting easy. Money 
maker or saver, sends stamp for catalogue, presses, type, 
paper, etc. HE PRESS CO.. Meriden, Conn. 


SUBMARINE TELEGRAPH.—A POP- 
ular article upon cable telegraphing. ScreENTI FIC AM- 
ERICAN SUPPLEMENT 11334 Price 10 cents. For sale 
by Munn & Co, and all newsdealers. 


$5 PRESS gis!" 


ECONOMY, IN GAS ENGINE IGNITERS... 
is reached inthe ‘AUTO. SPARKER.” 
It won’t burn electrodes. Saves 


cost in one year. Hundreds in use. 
Extremely durable and every ma- 
Rey chine guaranteed. 


Will last for 

B bro Automatic governor regu- 

tes dynamo irrespective of size 

pine or speed of fly-wheel. Rattery en- 

me tirely y dispensed with. Can be fast- 

cued to floor as shown in cut. Size 

1084 x 10 x 034 apres Weight 23 lbs.. Made for either 
touch or jum) apex 

EVI 


MOTSINGE i Send for Circula 
NOW READY. 


CE MFG. CO., Pen 


AN AMERICAN BOOK ON 


Horseless Vehicles, 


le on, Ind, 


Automobiles and 


Motor Cycles. 


OPERATED BY 


Steam, Hyaro-Carbon, Electric and Pneumatic 
Motors. 
By GARDNER D. HISCOX, M. E. 


Author of ‘Gus, Gasolene and @ll Vapor Engines,” 
and * Mechanical Movements, Devices 
and Appliances.” 


Price $3.00 PosTPAip. 


This work is written ona broad basis, and comprises 
in its scope a full illustrated description with details of 
the progressand manufacturing advance of one of the 
mostimportant innovations-of the times, contributing 
to the pleasure and business convenience of mankind. 

The 1uake-upand management of Automobile Vehicles 
of all kinds is liberally treated, and in a way that willbe 
appreciated by those whoare reaching out for a better 
knowledge ef the new era in locomotion. 

The book is up to date and very fully illustrated with 
various types of Horseless Carriages, Automobiles and 
Motor Cycles, with details of the same. 


About 400 pages. 
Illustrated. 


2” Send for circwlar of contents. 


MUNN & CO. 361 Broadway, New York 


Large 8vo. Very Fully 


ROAD 


BUILDING 


ACME ROAD MACHY CO.— FRANKFORT N.Y. U.S.A. 


MACHINERY 


AND SUPPLIES OF EVERY DESCRIPTION 


Easy Action 


To Operator 


Machine Co., 
302 B’dway, 
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Stientitic 


American, 


ELECTRICITY sy'mat 


BY MAIL [| 


Students are taught by correspondence al} 
branches of Electricity at home from text 
books prepared by the best practical experts, 
under the supervision of able and experi- 

enced electrical engineers. Thomas A. 
Edison indorses our Institute. The elec- 
trical field offers the greatest Spe runt 
ties for advancement te-day. Tite for 
our interesting, free 1)lustrated book. It 
will point out the most, profitable way to 
employ your spate time; might start you 
ona successful career. Tuition payable 
cash or in small moothly installments. 
We teach also Mechanical Engineer- 
ing, Mechanical DrawIng, ete. 
The Electrical Engineer Institute of Cor- 

respondence Instruction, Dept. A, 240 

Weat 23d Street, New York. 


id 
Saeaegitis st &@ & 
THE Worcester Polytechnic Institute, 


WORCESTER, MASS. | 

Courses of study in Mechameal, Civil and Electrical 
Engineering and He mis tEy 200 page catalogue, show- 
ing appointments secured M aduates, mailed free. 
Wxpenseslow. 33d year. J.K. MARSHALL, Registrar. 


fateve 
\—'@onstruct 
ma 


— 


every point of | 
kes the oy 


emington; 
Pr 
7 typewriter 


HE whole history of the 
world is written and pic- 

tured week by week in Collier’s 
Weekly. 


so well pictured that it is now 


So well written and 


the leading illustrated record of 
current events and has the larg- 
est circulation of any periodical 
in the world that sells for three 


dollars or more per year. 


On sale at all newsstands. Price 10 cents per 
copy. Sample copy free. Address COLLIER’S 
WERKLY, 525 West 13tb Street, New York City. 


7A A Hew Button 


THE BEST THING YET! 
ey, 


IFE? Is simple and durable, and can 
ewe) be put on and taken off at will. 
Notbing like it in the world. 
Try a set and be convinced. If 
PURE your dealer does not keep them 

seni . to us for sampie doz. 
Roan send. *c- to us £ sid 
u THE L. & I. SUPPLY CoO., 
) 85 Commercial Avenne, 
Binghamton, N.Y. 


HOLDS LIKE = 
SE 


NOW READY. 
Gas Engine 
Construction 


ByHENRY V. A. PARSELL, Jr., Mem. A. I. Elec. Eng., 
and ARTHUR J. WEED, M. E. 


PROFUSELY ILLUSTRATED. 
Price, $2.50, postpaid. 


Tbis book treats of the subject more from the stand- 
point of practice than that of theory. ‘Ihe principles of 
operation of Gas Engines are clearly and simply de- 
scribed, and then the actual construction of a half-horse 
power engine is taken up. 

First come directions for making the patterns; this is 
followed by all the details of tbe mecbanical operations 
of tinishing up and fitting the castings. It is profusel 
illustrated with beautiful engravings of the actual worl 
in progress, showing the modes of chucking, turning, 
boring and finishing the parts in the lathe, and also 
plainly showing the lining up and erection of the engine. 

Dimensioned working drawings give clearly 
the sizes and forins of the various details. 

Tbe entire engine, with tbe exception of the fly- 
wheels, is designed to be made on a simpie eight-inch 
lathe, with siide rests. 

The book civses with a chapter on American practice 
in Gas Wngine design and gives simple rules so that any- 
one can figure out the dimentions of similar engines of 
otber powers. ys a 4 y 

Every illustration in this book is new and 
original, having been made expressly for this 
work. Large Svo. 296 pages. 


CB Send for Circular of Contents. 


MUNN & CO., Publishers, 


SCIENTIFIC AMERICAN OFFICE, 
361 Broadway, NEW YORK. 


Valve, piston, W. Buckley....... 
Valve, rotary engine, D. Carter.. 
Valve support, inflation, H. W. A 
Vavor burner, B. P. Kenyon 
Vapor burner, R. Seeger..... 
Vault, grave, Hiser& Lupfe 
Vegetable or fruit. separator. M. 
Vebicle body loop. G. F. Coilmer .. .. Rie 
Vehicles, water feeding and air c pressing 
mechanism for motor, Bowker & Sherman..., 634,511 
Vessels, reinforcing device for packing and stor- ; 


ing, G. Lauterback. . 654,405 
Vision. instrument fo. e 
of, F. M. Graham... - 654,346 


Vulcanizers, system for 
Ellinwood & Seiberling 
Wagon brake, W. B. Stover.. 
Wagon, dump. J. W. Haywood. 
Wagon dumping gear, P. Vasquez. 
Wagon running gear, J. J. Hicks. 
Washboar d, J. Taylor...........-.. 
Washboiler attacbmment, 8. i. Davis 
Water closet, J. Kirby, Jr 
Water closet cistern valve, C. Smitb. 
Water closet valve. 3. J. Asbell 
waten trom emujsions, etc., separating, J. P. 
ARG EAE orcs cts ne cls Rata ns Momeni eh Breese 
Water purifying. treating sludge in, J. O. Handy. 
Wave motor, E. P. Couture 
Wheei. See Kiftb wheel. 
Wheel, P. Hi. Macneil 
Wheel and axle nut wrench, D. J. Estes 
W bisking or beating machine. J. Story.... 
Wbist apparatus, duplicate, M. C. Hammon 
Windlass winding attachment, W. A. M. Bartz 
Window fastener, W. D. Watson 
Window frame, D. R. Brown . 
Window, weatherproof, Voigbtmann & Pomer 
Wire reel, J. H. Judlow 
Wire reel, H. A. ''bomas.. 
Wire rope or cable, endless, A. Carnag 
Wire ropes or cables, making endless, A. D. Car- 
nagy 
Woodworking macbine, L. D. Vogel we 
wos 2bparatus for extracting grease from, W. 
crben 
Wool, extracting grease from, W. Erben 
Wool washing machine, G, Malard.......... 
Wrench. See Pipe wrench. Wheel andax 
wrench. 
Wrench, J. F. & H. M. Descher 
Wringer. See mop wringer. 
Wringer roll, W. H. Twoby... 
Yarn balling macbine, W. & D 


Traction wheel. 


654,194 


281 
! 


Yoke, neck, C. Sterrett.. s 654,555 


DESIGNS. 


Advertising spoon, A. J. Brown. . 
Automobile frame, G. 1. Turne 
Raage, C. If. Dayton 
Badge frame or holder, EF. B. Keiper. 
Bed pan, M. F. Devennie 
Button hooks, etc., handle for, Fk’. J. Diacon 
Display form, W. E. Kimmell 
Display sbow case, J. G. Hutcbinson.. 
Display stand fer clocks, G. Lehner. 
Door check Casing, W. H. Tayler 
Fabric pattern. siik, M. C. Migel.. 
Hook, W. G. Rousseaux........... 
Hook, bame, M. Littmann 
Lamp reservoir or oil pot, L. J. Atwood 
Lantern, campaign, C. F. Walters 
Lug, draft. L. A. Hoerr 
Necktie holder, E. Musselman.. 
Nut lock wasber, J. b. Hall 
Ore concentrating table. W. G. Dodd.. 
Plowshare blade. E. H. Sears......... + 7 
Pump base, A. K. Hunt...... 
Receptacle, F. F. Holland. 

Sash lock member. W. H. Greene 
Scale beam stand member. P. ¥. Hazen. 
Snow guard, roof, Messinger & Fulmer.. 
Stamping macbine frame, W. Kraemer.. 
Stove. heating, 'l’. R. Kennedy ann 
Stove, beating, H. W. Beattie. 
Toy, P. L. Jackson 
'Yrace carrier, Sumne: & Hoenstine 
Trimming, fabric, ‘I’. Schiess..... ................ 

‘Typewriting machine eraser holder, A. Le Gallez. 
Vehicle running gear frame. F.C. Billings 
Vebicle seat side frame, E. B. Gallaber.... 
Water beater case or shell, J. Gray 
Welt strip, G. D. Clapp... 
Wind wheel, T. O. Perry 


TRADE MARKS. 


Abradant, Carborundum Company............... 4 
Artistic productiuns, certain named, Tochte 

Mann & COMPADY: 
Beer, American Brewing Com pan 
Bitters, stomach, R. Klingholz & 
Boiler cleansing compounds, J. Maddocks 


Brandy. Crown Distilleries Company.... 


Cocktails, Crown Distilleries Company 
Corsets, Kops Brothers 
Fire extinguishers, Harris Safety Company. 
Foods, certain named prepared, F. Fear... 
Furniture, certain named, R. S. Barnbart.. 
Golf clubs. J. D. Dunn 
Hair tonic. Newbro Drug Company............--- 
Insulating material, Cellular Insulating Compan 
Liniment, W.J. Hull 
Medicinal compound, certain named, F. G. Fer- 
PUNT Soe ebsiee ces sare ots 
Medicine for certain named diseases, 
L. Cosby... < 
Metals, P.S. Reeves & Son 6. aes 
Needles. pins, bedkins, and crochet houks, 
iam Hall & Company..................0ee eee 
Ointment, Paris Medicine Company. 
Paper fer industrial purposes, Stony Brook Paper 


COMPRA c cg re aeeios Stee arc ernie can oc 934 
Paper, pROLOnTaRS developing and printing, 
aArtura Pboto P; 


‘aper Company...............055 
Petroleum, refined. J. C. d’Azevedo.. > a: 
Pipe wrenches. 'T. E. Ryau............ 
Polish, wood and metal, S. 
Pohshing compound, certain nam 
Rosalowsky.. aie 
Rawhide, prepare Pro 
DANYo 5 5008 codatetntince vee: 
Shirts, infants’, R. J. Ford 
Sboes. C. & EK. Sboe Compa 
Soap and soap powders, C. F. 
Tobacco, chewing, Kucker & Wi 
Company... 
Underwear, ce 
Compauy.. 
Whisky, L. McCormick 
Wood and boxes made therefrom, certain pre- 
pared, Venesta, Limited..... ........... cee eee eee 34,957 


LABELS. 


“A Trip to Paris and Exposition Game,” for game 


apparatus, Mcl.oughlin Brothers ................ 4,713 
* Arnica. ‘l'ootb Paste,” for tooth paste, Mesmin 
Chemical GOMpan Yucsocueecces vot won narenw ees vere Va 


‘Arnica Tootb Powder.” for tooth powder, Mes- 
min Chemical Company...........-...0.cecceeseees 
“Dr. Talley’s Wonderful Discovery live Animal 
Hoof Catarrb Cure,” fora medicine, E. T'alley.. 
“Game of Manila,” for a game, McLougblin 


BrOGhersests tik st tos aaa cane hescaue cones caine T4 
“Game of Stars and Stripes, or Red. White and 
Blue,” for a game, MclI.ougbiin Brothers........ 7,715 


** Proteus,” for cartons for shoes, B. Rosenberg & 


thread, Moeller & Littauer. 


PRINTS. 


“Jacks On Square,” for cigars, Havana’ American 
COMPANY co5Aecoc. Godt ctihc tse pabaeaa oh raeesese ee 
‘Locomobile Series Bicycle Playing Cards,” for 
playing cards, United States Playing Card Com- 


DTG aie ae eles eiereee wate oats, Pb atesie sie nai binersleareietere weal slates 243 


A printed copy of the specitication and drawing of 
any patent in the foregoing list. or any patent in print 
issued since 1865. will be furnished from this office for 
10 cents. In ordering pviease state the name and number 
of the patent desired, and remit to Munn & Co.. 3st 
Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 


Canadian patents may now be obtained by the in- 
ventors for any of the inventions named 1n the fore- 
going hist, provided they are simple. at acost of $45 each. 

f complicated tne cost will be a little more. For full 

jinstructions address Munn & Co., 361 Broadway, New | 
York. Other foreign patents may also be obtained. 


PROPOSALS. 


GEALED PROPOSALS WILL BE RECEIVED AT 


the office of the Light-House Engineer, Tompkins- 


ville, N. Y., until 12 o’clock M., August 7, 1900, and then 
opened, for the metal work and erection of Green's 
Ledge Light-House, Norwalk Harbor, Conn., in accord- 
ance with specifications, copies of which with blank 
proposals and other information, may be had upon 
application to D. P. HEAP, Lieut.-Colonel, Corps of 
Engineers, U. 8. A. 


FSTERBROOKS 


450 Varieties. For Sale by all Stationers. 
Works, Camden. N.S. THE ESTERBROOK STEEL PEN CO. 26 Johnst., New York. 


STEEL PENS 


Strong—durable—easy to write 
with—hard to use up. 


MODELS i& EXPERIMENTAL WORK. 


nventions developed. Special Machinery. 
E. V. BAILLARD, Fox Bldg., Franklin Square, New York. 


MACHINES, Corliss Engines, Brewers’ 
and Bottlers’ Machinery. THE VILTER 
MFG. CO, 899 Clinton Street, Milwaukee, Wis. 


Ne SE 
TYPE BMALL MACHINERY, 
NOVELTIES & ETC. NEW TO) STENCIL WORKS 100 NASSAU ST N.Y. 


An Invention of Great Importance For Sale. 


An apparatus in very large demand, having large sales 
all over the world. It carries a handsome protit, and 
requires but few simple tools for its production. Itis 
far away ahead of anything of its kind, and has no com- 
petition This is a real chance for anyone wanting to 
manufacture a cut and dried article. Sells at about 350. 
Appiy to PATENT, care International News Company, 
5 Breams Buildings, Chancery Lane, London, E. C., Eng. 


50 YEARS’ 
EXPERIENCE 


TRADE Marks 
DESIGNS 
‘ CopyYRIGHTsS &c. 
Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions striftly contidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 
Patents taken through Munn & Co, receive 
special notice, without charge, in the 


Scientific American. 


A handsomely illustrated weekly. Largest cir- 
culation ot any scientific journal. ‘T’erms, $3 a 
year; four months, $1. Sold by all newsdealers. 


MUNN & C0,261 8roasway, New York 


Branch Office. 623 F St.. Washington, D. C. 


INVENTIONS PERFECTED. 


Accurate Model and Tool Work. Write for Circular. 
PARSELL & WEED, 129-131 West 3lst St., New York. 


o7 


D'AMOUR & LITTLEDALE MACHINE CO. 
130 WORTH ST..NEW: YORK. 
Make Models of Any Machine to Order. 


TU R B | N E ar Send for Circular “M.’* 


CO udAS chia bus, €. 9%. 
SPARGER’S WELDING (ian inOrhe ans 
to Borax. Manufactured in Virginia and Colorado. 
D. I. Bachman, Sole Agent, Drawer 771, Roanoke, Va. 


AUTOMATIC MACHINERY RBUILT 
to order. Our facilities and experience in this line are 
exceptionally advantageous. e inv ite correspondence 
from inventors of mechanical] devices. 
TT. MERGENTHALER COMPANY, 
Incorpvurated, Baltimore, Md. 


Month and Expenses; no experience 
needed; position permanent; self-seller, 
PEASE MFa. Co.,Stat’n 10,Cincinnati, O. 


. 


Printing Press Machinists wanted for England. 
American wages paid. Men having had experience with 
Campbell and Mieble machines given preference. _Ad- 
dress Printing Machinery Co., Lid., 15 Tudor St., Lon- 
don, England. 


D. L.HOLDEN 
13.36 BEACH St. PHILADELPHIA Pa. 


RECEALED ICE MACHINES 


EGEALED 


SEF FIRST PAGE SCIENTIFIC AMERICAN SEPT. 2.1399 


Punctnre Proof Folding Boats. Adoptedby the U.S. War and Navy Depts. in 


March and sSept., 1899. 


perfectly safe for famity as well as sportsmen’s use. 


Packs in small case. Send 6c. for catalog, 50 engravings. 


Only medal and award at World’s Fair. 


Beautiful models, 
Sails, centerboards. rudders. 


King Folding Canvas Boat Co., Kalamazoo,Mich.,U.S. 


GAS AND GASOLINE ENGINES 


Adapted for all power purposes. P 
Largest exclusive Gas Engine Factory in America. Fistablished 1887. 
Engines in stock for quick delivery in all principal cities. 
Send for Mustrated Catalogue No.5. 
THE FOOS GAS ENGINE CO., Station A, Springfield, Ohto. 


3 to 250 
Horse Power. 


Prices $160 and'up. Send tor Catalogue, 


MARINE MOTORS | 


are GUARANTEED to 


GIVE SATISFACTION. 


Durable in Construc- 
tion and Easy and 
Safe in Operation. 


GB Send for Catalogue 
and investigate our claims. 
TRUSCOTT BOAT MFG. CO., St. Joseph, Mich., U. S, A. 


Would You Know 
GLACIER ] A substitute for genuine stained 


glass? GLACIER 1s a perfect one. 

Is simple to apply, and the cost is small. On receipt 

of dimensions we will quote prices and send samples. 
G. QUAILE, 396 Broadway, New York. 


= 
—J 
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Truscott Vapor 


TRACT MARK 


Windsor Goons 


7, 
The 


WATE Fr 


Save Laundry Bills 


ALL THATS NEEDED 
A PALE OF HANDS, JIN 


The Only Perfect Substitute 
for Linen yet produced. 


Spoog saqquy JO anForwyed s0y opt Ay 


FOR SALE-—Boilers, Engines, etc. 
1 100-horse “‘ubular Boiler, 100 lbs. pressure, $390. 
3 80-horse Tubular Boilers, 90 lbs. pressure, 300. 


1 50-borse Engine, extra fine condition, 75. 
1 700-horse Feed Water Heater, Berryman, 275. 
1 50@-light 125volt Compound Wound fF 275. 


ynamo, 
y & Mfg, Co. 


American Electric Suppl af De ce Ci 
4 Street, New Yor ity. 


27 Thames 


FOR SALE-State Rights. Roasted Coffee Preserver. 
Will_ particularly interest the large roasters. Apply to 
W. R. KER, Jr., Patentee, Natcbez, Miss. 


KROMSKOP 


Color Photography 


Nature's Reflex! ‘*1t seems almost a miracle!” 
“To the already long list of marvelous devices which 
will come into common every-day use must be added 
this Jast and most pleasing gift of science.” 
Kromskop’s romograms and Kromskop’s 
Cameras, now ready. (7 Send stamp for booklet. 


IVES KROMSKOP COMPANY, Incorporated, 
1324 Chestnut Street, Philadelphia. 


PIERCE ENGINE 


gj PIORGE VAPOR LAUNCHES 


Stock Sizes 14 to 22 foot. 
Safe, Reliable and fully guaranteed. 
CO., 17 .N. 17th Street, Racine, Wis 


AMERICAN - MONITOR 
= soa 
Trea TTT ued X 


AMERICAN MOTOR CO. 
BROAOWAY NEW YORK CITY. 


= — <7 eae 
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Experimental & Model Work 


Cir. & advice free. Wm. Gardam & Son.45-51 Rose 8t.,N.Y. 


L Fe 3 CATALOGUES FREE 
MOD | UNION MODEL WORKS 
& GEARSE® 193 CLARK CHICAGO. 


NOVELTIES & PATENTED ARTICLES 


Manufactnred by Contract. Punching Dies, Special Mas 
chinery. E. Konigslow & Bro., 181SenecaSt,,Cleveland,O. 
FOR ALL PURPOSES. 


GRINDING MILLS Bogardus Patent Uni- 


versal Eccentric Mill. Address J.8S.& G. F. SIMP- 
SON, 28 Rodney Street, Brooklyn, N. Y. 


BUILT 


MACHINES TO ORDER 


Also designing of special machinery. 
THEO. KOVEN, 235 Sherman Av.. Jersey City, N. J. 


LIGHT MANUFACTURING & EXPERIMENTAL WORK. 
- SHEET METALS TAMPING —- PUNCHES & DIES. 
UTOMOBILE Sano PARTS For same. 

SPECIAL MACHINERY. \nauiRics SOLICITED. 

OTTO KONIGSLOW- 45 MICHIGANST.CLEVELAND,O. 


PATENT FOR SALE OUTRIGHT OR 
STATE RIGHTS — Biscuit, Cake and Pie Cutter. 


1 A useful Jabor-saving kitchen 
necesalty 


of merit and utility, demands unlimitee. 
ddress, HOOKS NOVELTY €O., 
Vine ville Branch, Macon, Ga. 


"GAS GASOLINE ENGINES 


WATER MOTORS 


BACKUS WATER MOTOR CO. NEWARK N.J. U.S.A 


4. §6Floats for Steam Traps ’ 


Hercules Seamless Copper Floats 
are tested to 300 Ibs. per sq.in. and warranted. 
The original and only genuine seamless copper 
tloats made. Send for No. 2 Catalogue Free. 

HERCULES FLOAT WORKS, 

Springfield. Mass. 


ly 


ENSTiN 


It APPEALS TO BoTH THE AMATEUR AND 
SKILLED PHOTOGRAPHER. Has Many Ap- 
VANTAGES. 8 SEND FOR CATALOGUE TO 


GUNDLACH OPTICAL CO., Rochester, N. Y. 


AGAINST- LOSS 
DAMAGE 
TO 
PROPERTY 
AND 
LOSS: OF: LIFE 
AND 


INJURY 
TO-PERSONS 
CAUSED BY 


STEVBOILIR: “EXPLOSIONS } 


J-M- ALLEN -PRESIDENT B-PRANELIN * Vice PRESIDENT it 
oJ- B-PIERCE* SECRETARY FB ALLEN: 22ViCE PRESIDENT 
LBBRAINERD. TREAS. LF. MIDDLEBROOK. ASSTSECY 


SOCIETY * * 
INDORSES IT. * 


Automobiles are no longer a fad but a necessity. 
Moreover, they 
are the “correct 
thing ’ for good 
society. Geta 


WINTON 
MOTOR 
CARRIAGE 


and be the envy of 
your neighbors. 
Anybody can con- 
- troleng operate it 

A £ G with ease. ezu- 
Price $1,200. No Agents. Jie sneed te cuit 
yourself. Hydro-carbon system. Shipments in 30 days. 
THE WINTON MOTOR CARRIAGE CO., Cieveiand, Ohio. 


) Eastern Department, ry Broadway, ‘New York City. 


Automobile Patents 
Exploitation Company. 


UNDERTAKES:—-the manufacture of Automobiles 
and Motor-Cycles. 
bile patents. 
of inventions. 


FURNISHE!S :—Specialists to make thorouzh exami- 
nations of patents. Experts to test motors and 
automobiles. Opportuni ies toinventors to present 
properly their prepositions to concerns willing to 
consider and to undcrtake the same. 


PURCHASES :—All meritorious patents, licenses and 


inventions relating to motor-cycles, motors, gears, 
automobiles and their parts. 


‘L'o enlist capital for the development 


Automobile Patents Exploitation Company, 


F. B. Hyde, 
27 William Street, 


Secretary. 
New York, N. Y. 


Eastman Kodak Co.’s 


-) 
¥¢ inches. Load in Daylight 
lm. cartridges and are so 


Make pictures 2 x 2% 
with our six exposure fi 
simple they can be easily 


Operated by Any School Boy or Girl. 
Fitted with fine Meniscus lenses and our improved 
rotary shutters for snap shots or time exposures. 
Strongly made, covered with imitation leather, 
have nickeled fittings and produce the best results. 


Brownie Camera, for 2% x 2% pictures, = = $1.00 
Transparent-F ilm Cartridge, 6 exposures, 24 x 2y, - 15 
Brownie Developing and Printing Qutfit, - - Ah) 


Ask your dealer or writeus for a Brownie Camera Club 
Constitution. §500.00in Kodak prizes to the members. 


EASTMAN KODAK CO., 
Rochester, N. Y. 


HOW TO MAKE AN ELECTRICAL 


Furnace for Amateur’s Use.—'The utilization of 110 voit 
electric circuits for small furnace work. By N. Monroe 
Hopkins. ‘his valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can be mide by any amateur who is versed in the 
use of tools. This article is contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 1182. Price 1@ cents. 
For sale by MUNN &Co., el Broadway, New York City, 
or by any bookseller or newsdealer 


WITH THIS 


Bes RIDE 50-MILES 
BUT PEDAL ONLY 35. 


OVER 100,000 IN USE. 


EASILY PUT ON. HAS PROVED PERFECT 
AND RELIABLE. FULLY GUARANTEED. 


Coasting becomes so safe and easy you do it 
every chance you get. Your feet on the pedals 
gives perfect control of the wheel. Ladies’ skirts 
keep down when coasting. You can adjust it to 
any make of cycle. 


Our Acetylene Bicycle Lamp is superior in 
construction to any made. 


Illustrated pamphlet giving detailed information 
regarding Brake and Lamp, sent on application. 


ECLIPSE BICYCLE CO. 
Box X, ELMIRA, N. Y. 


The examination of Automo- | 


Srientitic American. 


AUGUST 4, 1900. 


Die Finishing 


~O 

S 8 

M d E 4 
oS 

> 

V3 

age Lasy. + 

& 

Our DIE-SINKER’S ENGINE solves the difficulties a 8 


of finishing intricate dies. The tools can 


be carried to almost any corner and 


worked on any kind of surface. CAG it 


Distortions from the hardening process readily and inexpensively 


removed. Wrinkles in drop-forging dies from drawing, quickly 


corrected. 


The S. S. White Dental Manufacturing Company, 
Chestnut Street, cor. Twelfth, Philadelphia, Pa., U.S. A. 


New York, Boston, Chicago, Brooklyn, Atlanta, Rochester, Berlin, Buenos Ayres. St. Petersburg, Toronto. 


BLUESTONE CHARTER Gasoline Engine 
HIGH PRESSURE PACKING! 


ANY PLACE 
For Steam, BY ANYONE | 
Hot or Cold FOR ANY PURPOSE 


Water and 

Air. 

Packs equal- 

ly well for all. 
There isno 


Stationaries. Portables, 
Engines and Pumps. 


[2 State your Power Needs. § 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 


acking made 
hat will last 
as long or 
withstand as 
well the ac- 
| tion of steam 
heat. 


Gutta Percha & Rubber Mfg. Co., 130 Duane St., N. Y. 


Chemistry of Mannfactoring, 


Waste Products and Unapplied Substances are pro- 
duced in almost every manufacture. Experimental Re- 
Search has shown ways to utilize many wastes and con- 
vert losses into profits. | make a preliminary examina- 
tion of a waste free of charge. For instructions about 
sampling, forwarding, etc., address 
PETER T. AUSTEN, 52 Beaver Street, New York, 


Dainty Watches 


in colored enamels 
to match dress 


effects. 


Send for our ‘‘Blue Book’’ —free. 


Tue New Encranp Watcu Co. 


37 Maiden Lane 
New York 


149 State Street 
Chicago 


NATIONAL STEEL TUBE CLEANER 


ALL WORKING PARTS OF STEEL. 
No Small Parts to Get 
Out of Order. 


Can be adjusted to exactly 
fit inside of tube, com- 
pletely removing all scale. 


Write for price. 


H. W. JOHNS M’F’C CO.,100 William Street, NEW YORK. 


BosToN. PHILADELPHIA. PITTSBURGH. CHICAGO. 
The ‘‘ Wolverine ’’ Three Gree | 
Cylinder Gasoline Ma- alogue 


rine Engine. 

The only reversing anc self. 
starting gasoline engine on 
the market. Lightest engine 
for the power built. Practi- 
cally no vibration. Absolute- 
ly safe. Single, double and 


triple marine and stationary 


7 
motors from ¥ to 30 I. P. I 
WOLVERINE ‘ 
MOTOR WORKS, 
Grand Rapids, Mich. 


°8u USE GRINDSTONES ? 


{f so we can suppiy you. Ali sizes 
Inounted and unmonnted. always 
kept in stock. Remember, we make a 
specialtyof selecting stones for all spe- 
cial purposes. 8 Ask for cataloque 


The CLEVELAND STONE CO. 
2d Floor, Wilshire. Cleveland, 0. 


EckhardStationaryGasoline 
Marine Engines 


2H. P., $150 
4 250 
8 450 


Costs 9 cents perday per Horse 
Power to run, 


Asbesto- 
Metallic 
Ty Packings 


SHEETING, GASKETS. TAPE and PISTON PACKINGS. 


Will stand the highest pressure for either steam or 
hydraulic work. [87 Write for samples and price list. 


G. W. TRAINER MIG. CO., (Est. 1874), 88 Pearl 8t.. Boston, U. 8. A. 


Letters copied while writing. No 

press; no brush; no water; no 

work; any ink; any pen; any paper. 
Simply slip your paper into the clip, and our 


Pen-Carbon Letter Book 


makes a perfect copy—the clearest carbon copy 
youever saw. Our clip holds paper firm. Our 
Pen-Carbon never smuts. Book copies two hun- 
dred letters or bills. Letter shows no sign of § 
copying. If your stationer does not keepit, send 
for free specimen of work. Beware of infringe- 
ments. Address, Dept. 1. 


PEN-CARBON MANIFOLD CO., 
145-7-9 Centre St., New York. 


“ 


Simplest in construction and 
easiest to operate. 


ECKHARD GASOLINE MOTOR CO., BRIGHTON, N. Y. 


BVVAVe 
TUBULAR 


DRIVING LAMP. 


1T is the onlv perfect one. 
IT will not blow or jar out. 
IT gives aclear, white light. 
Iv te te re an engine head- 
1gb 
ir throws the light straight 
ahead from 200 to 300 ft. 
1T burns kerosene, 
Sena fer book (free). 


R. E. DIETZ CO., 60 Laight Street, New York. 
Mention this paper and get special discount. 


O/B — ESTABLISHED 1840._@@08 


The Olds Gasoline Engine 


is agimple, wel) made and very 
economical pewer. It has no 
gompiea tong. 1 to 
80 bh. p. stationary. 
Small sizes self con- 
tained: 4%, & and 15 
h. p. Mounted en- 
gines, 2to 30 b.p. ma- 
rine. Send for com- 
plete catalogue. 


Olds Motor Works, 
Box 418, Detroit, Mich. 


$ 
“D, & J.” HANGERS 


Absolutely the Best and Lightest. 
Bearings are Accurately Ground. 


SINCLE, 
TANDEM, PARK CITY MFG. CO. 
TRIPLET INCORPORATED, 
75 JACKSON BOULEVARD, 


Factories, Lansing & Detroit 


PATD, JAN. IFS 


AND QUAD. CHICAGO. 


Support 
Y ourself 
While 
Learninga 


Profession 


We can qualif 


tain yoursel while 


7 you in 4 few months to main- 


learning to be a 


Mechanical_Engineer, Electricians 


Architect. Write f 


or our new circular, 


“Support Zourselt While Learning a Pro- 


fession.”” Sent free. 


INTERNATIONAL CORRESPONDENCE SCHOOLS, 
Box 942, Scranton, Pa. 
200,000 students and graduates. Send for circu- 
lar, stating subject in which interested. 


BATTERY 
WEIGHS 


U. 
STORAGE BATTERY FAN, 


$15.00. 


Ss. 


CIRCULAR, 


THE Me 2 BATTERY. CoO., 253 Broadway, New York. 


The President Suspender is 
an easy suspender because of 


its freedom. 
bend of the body. 
wear it and never feel it. 
the golf 

links or 

the of- 

fice, for walking, work- 
ing, riding, rowing—for 
every occasion, the 


It givesto every 
You can 


For 


President 


Suspender 


is ideal. 
Genuine has trimmings 
which will not rust. 


$1500 


Refuse imitations. 


For Your Estimate 


The guarantee tag found on each 


President Suspender enables 
you to take part in the Presi- 
dential vote contest. Awards 
amounting to $1900 will be 
made Noy. 5. Full informa- 
tion with each suspender. 


Sold by all dealers, or direct F 


from us, postpaid, 50 cents. 
Send for handsome booklet— 
President Pointers—free. 


C. A. EDGARTON MFG. CO., 


Box 22 Shirley, Mass. 


ACETYLENE 


DO YOU KNOW that the most light, least trouble, 


reatest comfort can be secured by usin, 
STEWAR 


‘he best burner is D. M. 


good burners. 
3 WONDER. 


Write, inclosing 25 cents, for sample. 
STATE LINE TALC’ co., Chattanooga, Tenn., US. A. 


for 


change of 


chiner 
With i 


» catalogue * 


REEV 


Track and V 
Also 1000 usefu 


sles 


Money. 


JESS 


W™ JESSOP & SONS L2 


Powertul, 
Durable and Efficient. 


“The Reeves” 
Variable Speed 


COLUMBUS. 


All varieties at lowest p prices. 


Sewing Machines, Bicycles, Tools, 
Lists Free. CHICAGO SCALE Co., 


OP'S STEELS 


FOR TOOLS, SAWS ETC. 


Responsive, 


Countershaft 


securing any speed without 


belt or toss of time. Es- 


pecially adapted for all kinds of Iron- 
working Machinery, 
Planers, Boring Mills, Shapers, etc; 
Cement Machinery, 
Machinery—in fact all kinds of ma- 
requiring a change of speed. 
alarge increase and a better 
- grade of work can be produced. 


C2” Send for handsomely dlustrated 


fron Lathes, 


Experimental 


S. A.” free. 


ES PULLEY CO. 
IND,, U, S.A. 


Best Railroad 


on or stock Scales made, 


articies, includi Sates, 


ee, Sava 
_Co.. Chicago. Uh. 


HE VERY 
BEST 


St JOHN ST. NEW YORK 


